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MOVING FORWARD 




CHAPTER I 
The Way to Wealth 


I S IT possible that this country is losing its business 
bearings? There is talk of high wages being a bur- 
den, of raising prices to cover increased costs of pro- 
duction due to low demand, of ciurtailing output by 
agreement in order to prevent the country being flooded 
with goods, and even of passing laws to cure unemploy- 
ment. 

If wages are at all generally cut, if prices are raised 
and if production is rationed by agreement so that all the 
manufacturers in each branch of industry may have a cer- 
tain amount of business regardless of whether or not they 
deserve it, then we might as well close the book of Ameri- 
can progress. For business will have confessed its inability 
to provide leaders who can lead toward a greater and more 
widely diffused prosperity that will abolish poverty. 

That would be a sad ending to our national progress. It 
is, however, an inevitable ending if the business of the 
country refuses to recognize its responsibility and hopes 
by catchwords and slogans to achieve that which can be 
attained only by hard, unremitting thought and hard, un- 
remitting work. 

Good business, which in turn means general prosperity 
and employment, is not something which comes about by 
chance. It is a result of the skill with which business in 
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general is managed — and business in general is only the 
sum of the activities of the business units. Through all 
the ;j^ars that I have been in business I have never yet 
found our business bad as a result of any outside force. 
It has always been due to some defect in our own com- 
pany, and whenever we located and repaired that defect 
our business became good again — regardless of what any- 
one else might be doing. And it will always be foimd that 
this country has nationally bad business when business 
men are drifting, and that business is good when men take 
hold of their own affairs, put leadership into them, and 
push foirward in spite of obstacles. Only disaster can re- 
sult when the fundamental principles of business are dis- 
regarded and what looks like the easiest way is taken. 
These fundamentals, as I see them, are: 

(1) To make an ever-increasingly large quantity of 
goods of the best possible quality, to make them in the 
best and most economical fashion, and to force them 
out on the market. 

(2) To strive always for higher quality and lower 
prices as well as lower costs. 

(3) To raise wages gradually but continuously — ^and 
never to cut them. 

(4) To get the goods to the consumer in the most 
economical manner so that the benefits of low-cost pro- 
duction may reach him. 

These fundamentals are all summed up in the single 
word “service” but that word is so often used just to cover 
cheap and easy gestures involving no thought or work, 
that it is necessary to point out that service, to be any- 
thing at all, must be the baac policy of a business and 
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must carry through its every action. The service starts 
with discovering what people need and then supplying 
that need according to the principles that have just been 
given. One must keep ahead of the needs of the people 
and not sit aroimd simply filling what is called a demand. 
That is what I mean by leadership. When leadership 
slackens, then business slackens and the business begins to 
run the managers instead of the managers running the 
business. 

Whenever the leaders of business find the public buy- 
ing eagerly, the tendency is to settle back on the job and 
let well enough alone. There was formerly a tendency in 
such times to raise prices in the hope of getting in all pos- 
sible amoimts of money while the going was good. In con- 
sequence, in what were called times of good business, the 
effort was not to keep business good but to get money 
quickly, and since raising prices always seems to be the 
quickest way of getting money, the prices were raised and 
raised until they went above the level of the buying power, 
and then all at once the buying would stop and, instead 
of good business, we had bad business. Fortunately, most 
men have now learned the fallacy of trying to make money 
by raising prices, and we had little or no price raising 
in the period of our business history that terminated in 
the stock-market panic of October and November of 1929. 

At the beginning of the period of speculation, the busi- 
ness of tile country was running along very nicely and 
evenly, with the sole expectation of gaining profit through 
work, which in the end is the only way that any profit can 
be gained. Men kept trying for lower prices and higher 
wages — ^that is, to establish sound and enduring business. 
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Then, as the opportunities for making money in the stock 
market appeared, more and more the attention of many 
of the men who had been leading business and many of 
the men who had been helping them and many of the 
men who had been working for them became diverted to 
speculation. It reminded me of the farmers when the city 
was expanding and real-estate agents were subdividing 
outlying fields. The farmers kept one eye on the look- 
out for a real-estate agent and the other on the plow. It 
was very bad for farming. One eye on business and the 
other on the stock market proved very had for business. 

The proper conduct of a business requires every ounce 
of leadership that it is possible to exert. There can be no 
let-up and no attention to anything else. But inevitably 
this attention to the stock market drew attention away 
from business and dulled the edge of the urge always to 
advance. Customers were too easy to get and to keep, and 
business in general, instead of trying to make better 
products, sought to attain a greater volume of products 
and not to bother much with price reductions or wage 
increases. Everything was going so smoothly that there 
seemed no reason for undue disturbance or alarm. The 
true occasion for alarm was deeply hid. It consisted in the 
complete stoppage of improvement in quality of goods 
and in methods of manufacture, which in turn causes a 
stoppage in the increasing values of the purchasing money. 
There is bound to come a time when things are oflFered 
for sale at so much more than they are worth that the 
public will hesitate to buy them, and then will stop buy- 
ing altogether and may even fall into a panic about what 
it has bought. I do not know anything at all about stocks. 
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But I do know that the manufacturing of stocks can be 
carried on in much the same way as the manufacture of 
articles, and their prices can be run up in the same way 
as commodity prices and with the same eventual result. 
Shoddy stocks can be made to sell at high prices. 

The lesson that should be apparent from all this is 
that in the end everybody is the loser and no one the 
gainer by speculating in things already made — ^whether 
those things be commodities or whether they be paper 
shares in corporations. Prosperity and progress are in 
things yet to be made. Another lesson is that nothing can 
be taken for granted in business. If a business be allowed 
to run on as it is, just because the output is being bought, 
and no attempt is made to improve either the output or 
its method of making or to lower prices, then one day it 
will be discovered that there are no buyers. Every busi- 
ness, if it expects to be prosperous, has to keep ahead of 
the public. It cannot simply travel along. 

If the nation’s recent experience will have taught the 
lesson that no money is to be made except out of service, 
then it will have been worth all that it cost. The country 
needed some such education on a large scale as a step 
toward that kind of business which elevates the whole 
coimtry and not just a few* people. We may have been 
helped toward the view that goods and services are seldom 
luxuries, that it is nonsense to talk about people being 
better off with less, and that the only real luxury is a 
retired business man. For a part of the troubles which are 
said to be due to overproduction are really due to the 
habit of thought that a man has a station in life, and that 
too much in the way of goods and services may not be 
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good for him — ^that he must be guarded against extrava* 
gance not by education but by withholding goods and 
money from him. There may be a personal nobility in 
poverty but it is a class distinction that we can do with- 
out. 

Undoubtedly there are defects in the money system 
which sometimes prevent the free flow of goods and serv- 
ices, but we do not as yet seem to know enough to put 
our fingers on what exactly are the defects. We do know 
that periods arrive in which people in general, although 
their needs keep constantly increasing, have not the money 
to buy that which will satisfy their needs. There is no 
logical reason why, with ample facilities for production 
and an always increasing desire for consumption, there 
should at any time be one of these periods in which the 
desires cannot be fulfilled and the production utilized 
simply through lack of money. In fact, is it proper ever 
to say “lack of money”? Is it not fundamentally lack of 
something else? Money is like any other kind of machinery 
— ^it can be improved and is being improved constantly. 
But along with the machinery must come an instructed 
people that can properly operate it. Money, as we often 
say here, is like coal out in the big coal pile at the back 
of the shops. But what kind of management is it that 
fails to replenish it? The country has just had a clear 
lesson fiiat mcmey is a by-product of industry. When we 
give our entire attention to its sources — that is, to indus- 
try — ^there is no lack of money. The money market or the 
stodE market did not cause the recent experiaice of busi- 
nesa It was men’s neglect of Imsiness that upset the stodc 
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market Buaness is the source of supply and surplus. 
Even a stock market cannot afford to neglect it 

No one has yet been bom who can manage both to 
manipulate the market for its stock and also to do busi- 
ness in such a way that it will be profitable. The two do 
not and cannot mix. We have had acutely brought home 
to us what it means to have a considerable portion of 
the country take its mind off doing business and engage 
in a career of speculating in stocks. 

The immediate cure for depression, and by depression 
I mean a period when men are out of work and not able 
to improve their standards of living, is told in one word, 
“quantity” — quantities of goods pushed out into the world. 

But it is not enough simply to manufacture goods. 
There is a great deal more to the process than that. There 
is no service in simply setting up a machine or a plant 
and letting it turn out goods. The service extends into 
every detail of the design, the making, the wages paid, 
and the selling price. None of these can ever be taken as 
right — they can only represent the best efforts of the 
moment. That is why quantity production demands so 
much more leadership than did the old production. Any- 
one who sets up a big plant to manufacture a product and 
then takes for granted that no further dianges in design 
or materials or methods of making are necessary will in a 
curiously short space of time discover an overproduction 
and then the owners will start talking about the market 
being saturated. 

A market is never saturated with a good product, but it 
is very quickly saturated with a bad one, and no matter 
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how good anything may be when it is first produced it 
will not remain good unless its standard is constantly im- 
proved. This does not mean that new and startling 
dumges should be made every little while, for that is not 
possible in a product that began by being as good as it 
could be made. It is not necessarily good business to an- 
nounce every change. The good wiU of the public is 
secured by quietly pressing for changes which will keep 
the product constantly more satisfactory, for then the 
reputation of the commodity will be simply that it al- 
ways meets the buyer’s needs. The public rarely asks for 
changes. But the public itself imconsciously changes, and 
a uniformly satisfactory article is one made by a man- 
agement that is always pressing to improve it. 

The right sales price is always the lowest price at which, 
all things considered, the article can be manufactured, 
and since experience in making and volume of sales will 
bring about lower costs, the sales price can as a rule con- 
stantly be lowered. It is the duty of a manufacturer con- 
stantly to lower prices and increase wages. The duty is 
not only to the public. A manufacturer owes this pro- 
cedure to himself, for not otherwise can he control his 
business. There seems to be a good deal of misunderstand- 
ing on this point. 

Lowering a price will generally increase business, if it is 
not a defensive act but a progressive movonent. There are 
a great many strata of buying power and they are not 
sharply separated. They seem to vary almost from day 
to day, and even a slight diange of price may take <me 
into a new buying territory that has never before been ex- 
plored. The redttcti<m in price may not always be in 
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dollars. It may be in added quality — that is» in giving mcm 
for the money. The very IxMt reductions are those whi(^ 
comprehend both price and quality. A price reduction 
which is gained by reducing quality is not really a price 
reduction at all, and the public reacts in no uncertain 
way. There is no quicker or surer way of destroying con~ 
fidence in a business than to make a price reduction which 
represents the giving of less and not of more value than 
before. 

However, the reducing of prices solely to increase sales 
is not a sound business poUcy, for then the attention may 
shift from manufacturing to selling. Sales are primarily 
the result of good manufacturing and not of persuading 
people to buy. There is no difference between decreasing 
prices in order to gain sales and maintaining prices just 
because people seem willing to pay them. If prices are 
used as baits for buyers, to be raised or lowered as the 
buyers feel about it, it is in effect a handing over of the 
control of the business to the buyers to do with as they 
like. That is a very real control and it is exercised in very 
drastic fashion. This country has seen it exercised time 
and again. 

The policy of constantly reducing prices has really more 
to do with management than with sales and should be con- 
sidered from the manufacturing point of view and not 
with primary regard to the ideas of the sales end of the 
business. 

If a price be maintained merely becatise there is ap- 
parently no sales reason for reducing it, what is the effect 
<m the management? Does it constantly press to reduce 
costs so Uiat the maintained price would taraaslate into a 
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constantly enlarging profit account? That is exactly what 
does not happen. Tl^ maintenance of the price eventu* 
ally puts the management to sleep. There is a tendency to 
let well enough alone, and well ^ough never can be left 
alone. Nothing can remain static. Things a]% either mov- 
ing forward or moving backward. If a management lets 
well enough alone for six months or a year, the business 
will inevitably get out of its control — ^little items of waste 
will creep in, bigger items will follow them, and in the 
end costs will be so high that the profits will vanish. There 
is no way of keeping a management always at its work 
unless the economies which it effects are carried over into 
lower prices and higher wages. For then each advance is 
marked by a lower price peg. Once a peg is put in, the 
management must continue to do at least as well as it has 
ever done. Usually it must do much better. That is why 
there is more than sales to be considered in a price- 
lowering policy. 

The policy strikes at the very heart of management. If 
one keeps the price always as high as one can, there is no 
margin for an increase when fair treatment of the product 
and the public requires an increased price. The public 
will meet an increase in a product that has dealt squarely 
with it before. But it is only when one lowers prices with- 
out regard to whether or not the public is willing to pay 
a higher price that the public maintains a confidence 
which not only results in steady bujring but which permits 
an advance in prices if conditions should make such an 
advance necessary. One cannot use a margin and also 
have it The public will know from experienoe that the 
advance is being made only because it cannot be helped. 
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and tlierefore it will not resent the advance and no good 
will will be lost. It is better to have a good margin for a 
necessary increase than for ui enforced drop. A product 
that has been priced at vdiat t}» tra£3c will bear cannot 
get help from the public in an emergency, and it often 
cannot get help in itself, because such a policy softens the 
muscles of management — ^it has had too much easy living. 
Thus the pressing for better methods has always with us 
brought so many unlooked for economies that profits 
simply cannot be avoided. Our problem has always been 
to keep profits down and not up. There can be no other 
result from the price>^ecreasing policy and the constant 
challenge to management which it involves. 

These fundamentals are not peculiar to the automo* 
bile industry and they apply to any business, large or 
smalL They are universaL If they were adopted, a fiood 
of properly made goods would flow through every nook 
and cranny of the country, drive out high prices, pro- 
duce employment everywhere at good wages, and make 
poverty impossible. The getting of these goods into con- 
sumption is the problem of business leadership. 

The question is not simply to have people buy more 
goods but to have them buy more of the goods which will 
benefit them. We use the word “buy” because that is the 
only method that we know of distributing goods. We must 
use money. 

The limits of production will be readied when every- 
one has all the goods he needs or can use to increase his 
comfort in living. And since every improvement in goods 
or tile methods of making creates a new need, the day 
when we can actually have overproduction is far distant. 
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Take our theories of what is extravagaiux and what is 
ec(m(»ny. In the business world it is considered wasteful 
for a manufacturer to retain a machine that will satis- 
factorily do work, if another machine appears whidi wiU 
do the work better or more dieaply. American industry 
never hesitates to scrap a madhine the moment that a bet- 
ter one can be had. That is considered as economy in busi- 
ness. But our old notions of economy, which in business 
we have shaken off, still hold in the home affairs of the 
individuaL It is considered economical to retain a thing 
in the home until it is worn out — ^regardless of the wear 
and tear that it may involve on the human beings con- 
cerned. That is not economy at all but extravagance. We 
progress as we conserve human energy — as we get more 
for the expenditure of the same effort. That principle in 
a true national economy has to be carried over into the life 
of the home. Our homes and our ways of living are still 
too much influenced by the Old World standards. 

In our younger days we knew men who wore their coats 
until they were green and threadbare and these men were 
called thrifty. It was a thrift that hindered progress. 
There was no exchange, no circulation of services, no life 
in such an attitude. Goods are made to be used. There can 
be no other reason for their existence. Use is the power 
that keeps the wheels of life moving. 

But how are the people going to find the money to 
buy these goodsi That again is the business of mant^^ 
ment — of leadership. If we wait upon demand, we shall 
wait forever. Demand does not create, it is created. If 
we begin a large production of goods and make the wages 
high enou^, then a supply of buying power wiU be spread 
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tile country which will Absorb the goods — ^pro* 
vided they are properly made and properly priced. And 
the flow of exchange, which is tiie blood of society, will be 
resumed. There is only one way — ^and the way of produc- 
tion is the beginning of it. 

If we should achieve what is called a stabilization of 
industry, making just what is asked for and no more, the 
power to buy the goods would fall off — for enough piu*- 
chasing power to buy would not be distributed. The ideal 
of stabilization is a pretty one, but it stabilizes the wrong 
kind of condition. It stabilizes the kind of condition the 
coimtry wants to be rid of. It would result in certain stag* 
nation, for there would be no pressure towards bettering 
goods or methods and we should begin to sag. 

The purpose of industry is to produce goods that serve 
people. It is no part of the purpose of industry to sup- 
port people, and if we start into industry from the angle 
of making it support a certain number of wage earners, 
then we destroy the purpose of industry and therefore 
make it incapable of supporting people. In other words, 
production exists to create goods which will serve people. 

If, however, high wages are not paid and there is no 
pressure towards ever higher wages as production in- 
creases, then the output will not be absorbed and there 
will be no reason for producing it. Thus, although in- 
dustry does not primarily exist to pay high wages, it can- 
not exist in any large serving capacity unless it does pay 
hig^ wages. 

The approadi, however, is important. If we imagine 
that industry exists to support people, then the more 
men that it employs the better. In tiiis view an employer 
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who took on two hundred men at two doUan a day would 
be better serving the public than one who took on fifty 
men at eight dollars a day. That sort of program is often 
urged as in the interests of society: employ more men, 
they say, even if you have to pay them smaller wages. 

It is, on the contrary, directly against the true in- 
terests of society and makes for poverty. The man at two 
dollars a day will have no surplus spending power at all 
and he will not be a factor in the market. The man at 
eight dollars a day will have a spending power and in the 
use of that power he will be bound to create work so that 
the other men will eventually have well-paid employment. 
There can be no greater fallacy than thinking that em- 
ploying large numbers of low-priced men is humane or 
helps the covmtry. It is only helping to make poverty 
universal by paying low wages and keeping men on, re- 
gardless of the demands of the highest production. 

The task of industrial leadership is not to find jobs for 
as many men as possible but to find high-priced jobs for 
as many men as possible, and the start has to be with a 
few high-priced men. For not ofiierwise can the low costs 
be attained which will increase consumption and make 
more high-priced jobs necessary. Production calls out 
man power; production is not called out by man power. 

We are travelling a road that no oi^ has ever travelled. 
The way is not easy. Many well-meaning people have 
held out that there is another road and the going is much 
easier. They point to the roi^ of regulated prices, state 
aid, ai»l the sanctifying of things as they are. They do 
not'know that the end of that road is a very hard one. 
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That can be no substitute — either temporarily or per- 
manently— for work and leadership. 

It may be that the road we are on is not worth travel- 
ling. But that point should be decided before we take the 
other road. For we know that the other road leads back 
to universal poverty. 



CHAPTER II 
The Feab of Ovebpboduction 

A lthough there is much talk of the dangers of 
overproduction, the fear is not that the supply of 
goods will be too great. The real fear is that the 
supply of profits and wages may be disturbed. 

The workman fears that if more is produced than the 
public will buy he will be unemployed until the public 
catches up with the oversupply. The employer fears that 
unsold goods will stagnate and that he may have to 
sell them at a loss. We are all of us both buyers and 
sellers. When we are buyers we do not worry lest well- 
made goods be offered to us too cheaply. We are glad 
to find the bargains. First-class goods and commodities 
can always be sold — at a price. It would seem that over- 
production is not quite what it pretends to be — ^it is not 
a curse to everyone. 

It may be possible to have an actual overproduction — 
a condition in which first-class goods are not bought be- 
cause everyone already has a supply of them. But it is 
always a relative condition and not at all to be confused 
with oversupply. Overproduction is idways with reference 
to a ready market but oversupply is to be considered with 
reference to the ability of the people to consume the 
product if they had the money to buy. That is, we think 
of overproduction when selling becomes dow, whereas 

IS 
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only complete fulfiUment of need could make us think 
of oversupply. The condition of oversupply has not as 
3ret obtained in this coimtry. Of what commodity has 
every citizen yet had enough? What has been called over- 
production is thus not overproduction at all. The country 
has had stocks of unsold goods when the power to buy 
them has been absent. But both the need and the desire to 
buy are always present. I am assuming, of course, that 
the unsold goods are of a design and a quality to meet 
the needs and the desires of the people. 

At all times, but especially at the end of a boom, the 
market contains goods that remain unsold not because 
of overproduction but because there exists no reason why 
anyone should buy them — whatever their past usefulness, 
they no longer fill a need. Their owners may make a great 
noise about business being bad, but the fact is that the 
goods are so badly designed and produced as to make it 
poorer business to sell them than to junk them. Business 
sometimes seems slow only because the public sense of 
values and design is moving faster than the inventive re- 
sources of some manufacturers. In a very real sense it is 
the personnel of business that is slow and not the public. 
Most manufacturers know that, all other considerations 
aside, it does not pay to put out poor stuff. It may be sold 
for a while, but at some point — the point where public 
knowledge and taste take a step ahead — ^the buying will 
stop and the manufacturer will have on hand unsalable 
goods. If the channels of business were never clogged 
with goods that have no excuse for being, a recurrent 
cause of business depression would be removed. 

If, however, first-class goods that do nmet needs cannot 
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be sold in ever>increasing quantities, then the trouhte nar> 
rows down to an insufficiency of buying power. This may 
be due to the price of the article being too hij^i or — ^more 
(XHumonly — ^to the price of too many articles being too 
high. It may not be possible for the manufacturer greatly 
to lower his prices at that moment, although if he be pro- 
gressive he will always be able to make some price re- 
ductions, but if the public is to be given all possible 
benefit, the business of price reductions must begin with 
the price of materials, continue through the cost of manu- 
facture, and be completed in decreased costs of distribu- 
tion. The manufacturer often sees how swiftly the 
economies in manufacturing are swallowed up in wasteful 
distribution and this distribution may not be within the 
control of the manufacturer. There is no point in econ- 
omizdng in manufacturing if at the same time the suppliers 
and distributors charge all that the traffic will bear. This 
is merely to emphasize the fact that the task of putting 
business on better foimdations depends on every depart- 
ment of business and not alone on the manufacturer. 
Nothing can be cheap when any part of a commodity is 
dear. The only point where we cannot consider cheapness 
in the sense of price reductions is in human labor. Labor 
costs must be kept down but the only infallible way of 
doing this is by keeping wages up. 

In general it can be laid down as a principle that prices 
to the consumer can idways be cut, and in an emergency 
it may pay to cut the prices to below the line of profit. 
The increased business will in the course of time create 
larger profits. We have a number of times cut our pruses 
below what we believed to be the cost of production, and 
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the immediAte benefits have bera of two kinds. The largw 
volume of business resulting has not been the most valu- 
able of the benefits. That which has most profited us 
has been the effect which this arbitrary cutting of costs 
has had on our organization — ^that is, on all of us. It has 
always made us more alert and more resourceful. I find 
it is more profitable to give more attention to the produc- 
ing organization than to the selling market. We pay 
comparatively little attention to what is called “the sales 
end of the business.” We believe that the sales are largely 
determined by the ability and progressiveness of the manu- 
facturing organization. Therefore it is not without ex- 
perience that I say prices can always be cut, and with 
great benefit to both maker and user. 

The lowering of prices may sometimes of itself be 
enough to bring articles within the range of buying power. 
But buying power is not a constant figure. Lowering 
prices is only one way of increasing it. It must be in- 
creased absolutely as well as relatively, else the market for 
things will not be constantly expanding. Therefore it is 
not enough only to lower prices. Industry must also aim 
at continuously providing out of its operations a larger 
and larger income for everyone connected with it. This 
brings up for review in a very ftmdamental manner the 
whole subject of industrial management and finance. 

. It must be settled in our minds, first, that this thing 
vriiich is generally spoken of as overproduction has never 
as yet actually occurred. The occasional stagnations in the 
free flow of goods from prc^ucers to consumers seem to 
have no connection whatsoever with the quantity of goods 
produced. Instead of fearing gamine overproduction we 
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should wdicome the day when it may be possible, for then 
everyone will be supplied with all of the goods and serv- 
ices he needs or wants. From tiie beginning of time there 
has been a striving for goods. There has never been a 
period when people in general did not want more and more 
goods — althou^ there have been periods when people 
definitely gave up the hope ever of getting them and ac- 
cepted poverty as an inevitable fact. Some of them were 
even persuaded that poverty was a virtue instead of a 
social disease. We must candidly agree with the moralists 
who contend that mankind does not exist only to possess 
materid objects, but it is most certainly true that, until 
society from top to bottom is satiated with goods, we 
shall scarcely have the opportvmity really to discover what 
life is about. Therefore we can look forward to the day 
of actual overproduction as the day of emancipation from 
enslaving materialistic anxiety. Unfortunately there is 
no prospect of that day coming soon. The people as a 
whole have not as yet suffered from plenty. 

Of the three elements which alone or in combination 
cause the stagnation which is so wrongly spoken of as 
overproduction, two are within the control of business 
itself, while the third is largely within its control. Quality 
and price are affairs of design, en^eering, and manage- 
ment while the increasing of buying power is, for tihat 
portion of the nation’s income which results from in- 
dustry, an affair of design, engineering, management, and 
finance. 

Since a surplus of unsold goods is never due to factories 
having actually produced too much, it is not surprising 
that the superficial view that depressions are due to over- 
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production inrariably leads to adopting measures to re* 
lieve the situation, which in fact only makes conditions 
worse. The patient is giv^ a drastic treatment for a 
disease he has not. 

In the older days of medicine the doctor, after making 
his diagnosis, invariably let out some of the patient’s life 
blood. The patient was supposed to get stronger by being 
made weaker. Our business doctoring is still in that stage. 

The prescriptions, whatever they pretend to be, all get 
around to raising prices, cutting down production, and 
decreasing the buying power of wages both directly and 
indirectly. A very fashionable prescription aims at cutting 
down the production until it exactly fits the demand. It 
is an interesting thought but it proceeds upon the fallacy 
that production depends upon demand. The opposite is 
the truth for business. Demand depends upon production 
and so if the production drops the demand will drop and 
therefore under this proposed scheme production and de- 
mand will go hand in hand to oblivion. This, however, is 
not very serious, for an industry that would consent to 
have the amount of its business fixed by rule is headed 
for oblivion anyway. Many territorial arrangements be- 
tween sections of an industry fall under the same head. 
Sometimes these arrangements are disguised as mergers. 
A merger of corporations may be distinctly beneficial 
in bringing together a number of units that belong to- 
gether, but it is more usual for weak than for strong 
corporations to merge. No lamp posts have been provided 
for weak or overstimulated business to cling to and so they 
are apt to cling to <me imother. The embrace is called a 
merger. 
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However, the reorganmng of so numy industries to 
meet the omditions of to-day — ev«i though tiie reor- 
ganizations do not meet the conditions — ^is at least a 
recognition that the need for reorganizing exists and that 
we have passed the peak of a certain phase of industry. 
The recognition of that fact is the first step toward a more 
thorough reorganization which will insure steady progres- 
sion and make impossible the recurrence of such orgies as 
have from time to time taken place in the stock market. 

The changes which are now coming about are, as has 
been indicated, very comprehensive. They involve more 
of a change in our mental attitude toward things than 
in the things themselves. We need a new view of the 
business unit, of its profits, of employment, and of thrift. 
Essentially we must get rid of the notion that we are the 
servants of business and proceed to put business in its 
proper place as our servant. This means that all along the 
line we shall have to cease serving things and make things 
serve us. We need a higher and more wholesome thrift in 
which things will be valued only for the service they render 
and only so long as they render it. We have to get rid 
of that miserly attitude which is bom of fear and which 
resiilts in hoarding instead of using. This applies to our 
business organization as well as to our personal affairs. 
A change has already come about and we might as well 
realize it. The diange need not of itself bother anyone. 
It is the natural order. The pessimist who sees things 
going to pieces is not deluded; he is correctly reporting 
what Iw actually sees. The optimist who sees things sew- 
ing to perfection is an equally good report«^— he sees 
what he says he sees. But neither sees the whole picture. 



THE FEAR OF OVERPRODUCTION 28 

Tbdr reports of what they see are true* but they are not 
cfxnprdiensire. Certain established customs, methods, 
processes, institutions, and traditions are undoubtedly go* 
ing to pieces, and irrecorerably. This irrecoverability 
strikes fear in many people. They want yesterday to come 
back. But 3 resterday is not coming back. The old era is 
dead and is being buried bit by bit. 

It is the coUapse of many dominant methods and in- 
stitutions that alarms people. That need not alarm any- 
one. The evolution is perfectly natural. 

One of the great changes that have come about has 
to do with the increasingly large number of men who are 
no longer working exclusively for money. To-day none of 
the real leaders is working for money. All of them have 
more money than they can use, and they continue to earn 
money in large amounts as a part of the machinery of 
monetary supply for the whole of society. All so-called 
private fortimes are nothing less than public reserves. I 
have noticed that those who work exclusively for money 
and for a time earn it do not retain it unless they con- 
tinue the use of it for the public. The desire for mere 
money has a way of defeating itself — a very sure way. 
It is quite the same with a business and particularly so 
under the new order of things. If the main objective of 
any business is the earning of a fixed dividend, then that 
business is surely doomed. Profits must come as an in- 
cident to doing the job well or they will not come at all. 
Tlmre is nothing fixed abcmt any business and it has to 
be prepared at any time to change its product and methods 
of manufacturing. A unit of industry, a business — call it 
anything — is cmly dig^tly a coUecticm of buildings and 
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machinery. An estimate of the value of any Inisinen baaed 
on tile property or facilities it owns is practically worth- 
less. No one would think of paying carpenters according 
to the kind of tool chests they had. The man with a good 
set of tools ought to do better work than the man with a 
poor set and therefore command a higher wage. But 
that would have to be demonstrated; it could not be taken 
for granted. 

A factory is only a tool, and its value lies in its produc- 
tion. This production is based on the power and the 
methods that the managers have put behind it. In many 
respects the factory itself is a greater thing than its prod- 
uct. If the product is a machine of any sort useful to 
the public, that is the thing admired; but the really ad- 
mirable object is the machine that makes the machine: the 
factory organization and equipment that make the thing 
which the public buys. The factory is a potency which 
may be turned to many uses besides that for which the 
public knows it best. Power, the knowledge of power, the 
use of power, and not merely the specific product of 
power in which for the moment we happen to be inter- 
ested — that is what an industrial establishment signifies. 

A manufacturing company is only as good as its prod- 
uct, and unless that product be constantly improved it 
will not constantly draw the public to its buying. That 
is elementary, but often this fundamental seems to be 
neglected, for not otherwise could so many companies be 
judged for financial purposes solely on their past records. 
A record of success presupposes that smne valuable ex- 
perimce has been gained. But if the cmpany loses its 
active managemoit — the men who made its success — ^then 
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tluit CMBpony, no matter how mudh property it has* must 
make its way all over again unless the new managers are 
able to avail themselves of the former experience. This 
is frequently shown in an old company which under a new 
management goes in for quantity production, not to meet 
demands as tl^ are created, but just to produce a great 
quantity of goods to force <»i the market. Under these 
circumstances quality is always neglected. The neglect 
may not be — probably is not — intentional, but if the 
emphasis of the matuigement is upon volume then the 
men all the way down the line will feel it, inspection will 
be put aside if it interferes with ou^ut records, and of 
coume the quality will go down. 

The only things of any great intrinsic value in our 
group of industries, for instance, are the materials and 
supplies of a general nature which are on hand awaiting 
fabrication to our special ends, and these we keep down 
to a minimum. As for the buildings and machinery, they 
must be valued in dollars according to the meaningless 
methods of accounting that are required by law. Actually 
they are worth only what we can do with them. Our 
shop is not the mere material fabric: it is twenty-five 
years of time, twenty-five years of experience, built into 
management and method and machinery. The greatest 
elements of a machine or a shop are tiiose ycm do not see 
— ^the invisible essence of time and devotion, and dowly 
acquired wisdcan that has gone into it It is our business 
as managers to design a diop that wilimake the product, 
and, since every day we should learn sometlung about how 
to better our product or the manner of its making, both 
the product aiui the diop are constantly dumging. 



26 MOVING FORWARD 

Our policy— which we have found no reascm to amend 
— ^has been to regard ounelves as charged with discover* 
ing the best way of doing everything and to hold every 
process employed in our manufacturing as purely ex- 
perimental. Several years ago 1 said: 

“We know from the changes that have already been 
brought about that far greater changes are to come, and 
that therefore we are not performing a single operation 
as well as it ought to be performed. We do not make 
changes for the sake of making them, but we never fail 
to make a change once it is demonstrated that the new 
way is better than the old way. We hold it our duty to 
permit nothing to stand in the way of progress — ^in the 
way of giving better service with all that follows in wages 
and prices.” 

This policy keeps one continuously balancing the merits 
of improvements both in methods of making and in de- 
sign. This, of cotirse, includes materials, for in no direction 
has there been greater progress than in the working out 
of new and stronger steels and composite metals. Some 
changes are forced by the shortage of materials, and some 
by the unreasonably high prices imposed by the material 
suppliers, but the majority are the results of experience. 
The first question to answer concerning any suggested 
change is: 

Will it result in better service? Service runs in many 
directions. Among them may be listed: 

(1) Lower costs. This is a service to wages, profits, and 
prices, and thus to more business. 

(2) Strength and durability. These serve evnyoiie. 

(8) Appearance. This is a factor of risiqg importance. 
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After examining a sug^^estlon from tiw end of aerrioe* 
one has then to go into the cost of making the change as 
compared with the economy to be effected. One has to 
take the long view and estimate in the light of experience 
whether the diange will increase volume. 

It has been our policy since 1908 to have a single base 
model with a few variations based on accommodation to 
various needs, and make improvements on that model 
from time to time, but without abandoning the funda* 
mental conception of the model. That was our contribu* 
tion toward checking obsolescence in the hands of the 
owner. 

The trouble with mass production — and the phrase 
*'mass production” is quite misleading — ^is that it tends 
to become rigid and keeps on producing regardless of the 
market. It has been supposed that our company was an 
exponent of mass production. That has never been true, 
and I have often explained why it was not true. We have 
merely made a great many automobiles using the methods 
which we found most economical. The product has always 
ruled the methods of making. This is another way of say* 
mg that the needs of the public have ruled. 

Rigid machine production of the kind known as mass 
production quickly comes to an end, for it violates the 
first principle of large>scak producticm — v^bich is that the 
makers must constantly improve the design and quality 
of the goods turned out That is the inexorable law of pro- 
duction and it has been proved time and again. Only a 
few of the standard article of twenty years ago are the 
standard articles of to-day. Why? Those eiurlier artictes 
became standard <mly because they always met the needs 
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of the people. They were hou|^t because could al- 
ways be depended upon to be first-class, but they were 
first-class only because they were constantly improved — 
although possibly the improvements were seldom men- 
tioned. But if, after the reputation of the mtides had 
become assured, and those who had built the reputation 
rested, or were followed by men who were content to take 
the product as they found it and depend on the fine repu- 
tation, then dry rot set in and the product steadily slipped 
back and another product took its place. No product ever 
remains standard. It has to be kept standard. 

It is true that mass production frequently piles up great 
stocks of goods which cannot be sold and this leads to the 
belief that mass production resiilts in overproduction. In- 
flexible mass production does start to pile up goods the 
moment the goods cease to suit the buyer or are too high 
in price, but this is not the fault of the production methods. 
It is the fault of the managers in thinking that one design 
or one method can for long continue. Indeed, if mass 
production were what it is supposed to be, there would 
be some cause for alarm — ^but only among the mass pro- 
ducers. For they would lose by it. It is the large producers 
who constantly change methods and designs; it is the 
small producers who cannot diange. Among the peasants 
of Europe or the coolies of the Far East life is standard- 
ised. For endless generations they have been doing the 
same things the same way. Machine production in thb 
country has diversified our life, has given a wider dioice 
of articles than was ever before thtnig^t poseble — ^and 
also it has provided the means wherewith the people may 
buy them. We standardize only on essential cmxveniences. 
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Standardisation, instead of making for sameness, has in- 
troduced unheard-of variety into our life. It is surprising 
that this has not been generally perceived. 

All of this involves quite a fundamental change in cor- 
porate finance. A company must do more than keep its 
plant and equipment in repair. It must continually be 
changing them to meet changes in design, materials, and 
methods of making — not a single item of equipment can 
be regarded as permanent. Not even the site can be takoi 
as fixed. We abandoned our Highland Park plant — which 
was in its day the largest automobile plant in the world — 
and moved to the River Rouge plant because in the new 
plant there could be less handling of materials and con- 
sequently a saving. We frequently scrap whole divisions 
of our business — and as a routine affair. And then one 
has to be prepared against the day when a complete 
change may be necessary and an entirely new plant con- 
structed to make a new product. We have gone through 
all of this. 

In these days a plant, no matter how much it costs, is 
worth only its value as scrap metal, for a complete change 
in methods may require, almost any day, that it be re- 
duced to scrap. Hencx a business is not really solvent 
unless it has a reserve in money which will permit it to 
make any needed changes at once and out of its own 
money. A business is financially unsafe if it has to borrow 
money to meet the needs of progress. For it cannot pay 
off the loan out of profits and at ffie same time provide 
a new reserve against more dianges in the future without 
duuging more for its product than it should charge. It 
cannot, if necessary, go for a time on the no-profit basts 
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just to step up trade. A reserve in money is just as neces- 
sary as are the tools of productimi, but at the same time 
a business is under the obligation of paying out as much 
as possible of the money that it receives or else it will not 
distribute a sufficient pmrchasing power to make possible 
the buying of its product. That is an important part of 
the process of keeping up a constantly increasing flow 
of goods. 

The maintaining of too large a reserve tends to with- 
draw too much purchasing power from the public, while 
maintaining too small a reserve endangers the continu- 
ance of the business. In our case we for years maintained 
a large reserve because we knew that some day we should 
have to make sweeping changes. 

Now that we have made one complete change and know 
about what it cost, we have decided to keep a sufficient 
cash balance on hand and then endeavour so to fix our 
prices and our wages that our income and outgo will 
balance. This does not mean that our business will be 
managed as a kind of diarity — it would not last long as 
a charity. No one will be paid for other than work. But 
what is the point of taking profits if one does not want 
them? The wages of the workmen are more important 
to the coimtry than the dividends to stockholders. There 
is nothing at all to do with profits except to put them 
back into industry, and this is true whether or not tbe 
profits stay in the company as surplus or are distributed 
as wages or dividends. The business of maintaining life 
is the only proper use of money. 

What has this to do with overproduction? Everything. 
For that which is called overproduction comes about in 
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part from unreasoned production and in part frmn not 
paying attention to the building of buying power. Ami 
no attention can be given either to reasoning production 
in terms of needs or to building buying power, unless 
the finances of the corporation are handled in a broad in- 
dustrial way instead of in a narrow financial way. 



CHAPTER III 

Laboub Sebvixo OB Laboub Sating? 

I F A machine be regarded only as a way of saving 
labour — as a method by which an employer can do 
with fewer men — ^then it may be a hardship to every- 
one. The workers who broke up the first power loom were 
logical according to their lights; in fact the whole opposi- 
tion to the introduction of power and machinery has had a 
reasonable foundation. The rebellion — although few know 
it — is against the use of machinery as a mere substitute for 
hand labour. The phrase ’‘labour saving” is current as 
evidence of how little the function of machinery is under- 
stood. For unless machinery is labour terving it has no 
excuse for being. 

The proper and profitable use of machinery for pro- 
duction demands a very different conception of the in- 
dustrial organization from that which was held in the old 
hand days — or in the days when machines were only aids 
to man power. That was, properly, the machine age. But 
now, as a matter of fact, the machine age has passed. We 
are now in tiie process of finding out how best to make 
machines serve us. They are now just a part in a new 
ordor. 

This does not seem wholly to be grasped. Much of 
to-day’s thinking is stiU in the stage of fitting labcair- 
serving machines into a hand-labour kind of society. They 
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cannot be so fitted and much that is blamed on machines 
should be blamed on a lack of comprehension of the new 
life that we are in. We fail to realisse that if we are to have 
things continuously in more abundance we cannot also 
preserve all of the traditions of the old isolated^ self-con” 
tained society. Neither can we preserve the old dependent 
relation between the employee and the employer. The 
world does not owe any of us a living, but we all owe 
livings to one another. 

It seems that the time when people begin to get excited 
over an industrial movement is also just about the time 
when the movement is either waning or has considerably 
changed its form. When the prophets get together and 
decide when and how disaster is coming, the conditions 
from which they predict disaster have already changed. It 
has always been so with machinery. Every little while 
someone, without a complete knowledge of the subject, 
gets a general notion of what is going on and then starts in 
to predict and to forecast. The note of their prophecies is 
that the world will soon be so full of machines as to leave 
no place for men. 

Some machinery does displace men, but that is only a 
stage in its development. A ditch may be more effectively 
dug by a power shovel than by a gang of men, but that 
is a displacement in the interests of humanity, for merely 
moving earth around with a shovel is not a human sort of 
a job. Cheapening tlK di|^png of ditches allows more 
ditdies to be dug and among the many consequences of 
d^p ditdbes are better drainage and health, a demand for 
pipe, file removal of ugly and duigerous wires, and so 
cm and on. It soon works out fiiat file ditching madiine, 
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wliile a blessing to everyone, is a most particular bkssing 
to the man who once dug ditches, for it opens up new 
wd better work for him. 

Machinery driven by power is (mly a tool, and if we 
consider even the highest developments of madiinery only 
as tools, the situation becomes somewhat easier to com- 
prehend. A foot rule is a tool, but it does not save labour 
in the sense of destroying jobs. Without the element of 
measurement we could not have industry. A chisel does 
not save labour; it enables a man to do what he could not 
otherwise do. One first-class carpenter can put up more 
and better buildings than a thousand cavemen. He does 
not displace a thousand men; he just does what they, 
without tools, could not do. If the carpenter must cut 
down the trees to make boards with his set of tools, he 
can do far less than if the boards are delivered to him. If 
the lumbering and mill work has been done by machinery, 
then the boards will come to him finished, and on them he 
need use only his skill instead of both his skill and his 
muscle. The machinery has served him. No one in this 
country regrets the passing of the chimney sweep. Yet 
chimney sweeping was once the livelihood of many per- 
sons. 

No one can deny that a workman needs tools of some 
sort with which to work. But is there a point at which 
the fineness of the tools causes less work instead of more 
work? It is not necessary to discuss the point as to whether 
industry exists to provide work for men or to provide 
goods for men. There happens to be no conflict between 
providing goods and providing work, just as there is no 
conflict between low costs and h^di wages. If machinery. 
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Qo how simple or how eamplex» be used tor 
purpose other than providing a free flow of goods at the 
lowest possible prices, then the balance between produc- 
tion and consumption is hurt and there will be few jobs 
for men. But also there will be few buyers for the products 
of the machines, and the machines will be only liabilities 
to their owners. If a machine be regarded as labour saving 
instead of as labour serving, it may become a menace. The 
fault is not, however, in the machine but in the managers 
of it. 

There is no point at which the development of the 
machine is a menace. An iron chisel is better than a flint 
one, and a steel chisel is better than an iron one. Could 
there be a point where the cutting quality of the chisel 
could be made so fine that it would be a menace? 
Obviously not. 

There is a great deal of wrong in the theory. It is 
founded not on fact but on very superficial reasoning. A 
good deal of the reasoning starts with the error of assum- 
ing that machinery is merely “labour saving” because 
someone in the past called it “labour saving.” Most of 
our more important machines to>day do not save labour 
except in a larger sense. They either do things which 
could not be done by hand, or which would not be done 
at all, bad not the machines come in to make the product 
cheap enough to touch a universal demand. 

The automobile is only one of hundreds of commodities 
that have been made possible by the machine. One may 
look at the automobile as only an extension of the power 
of man, but it is really a thing of itself. A man may go 
faster on roller skates than he can on foot, and on a 
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btcf cle he can make his strength still more efficient. But 
in an automobile he contributes only guidmice and controL 
His personal strength is not of moment. The automobile 
is really, therefore, not a labour-saving device at all. It 
enables the doing of things that would not otherwise be 
done. A drop-forging machine is in a way doing what 
men might do with heavy hammers, but an upsetting 
machine — which presses a bit of metal into shape — is do- 
ing something requiring a strengdi and power not attain- 
able by human beings. Up until 1925 our factories had 
never used as much as thirty million kilowatt hours of 
electrical power in a month. It was not until last year 
that we ever touched forty million a month, but now we 
are around sixty million. To think of such amounts of 
power in terms of slaves, or of substituting for the 
strength of men, or in any human terms is only distorting 
the picture, for human strength could not possibly be 
mobilized to exert any such amount of power in one place. 

The power is nothing of itself. It has to be used through 
machines. It cannot be used through men. These machines 
are therefore more than mere extensions of the human 
hands. They are labour serving — ^not labour saving. De- 
scribing them in terms of labour saved brings in the 
thought that there is only so much work to be done in the 
world, and that there is a choice between doing it with 
men and doing it with machines. There is no such choice. 
The work simply could not be done by men. 

It is quite generally believed tiiat the introduction of 
machinery to do work formerly done by mot creates un- 
employment. That, however, is not usuidly ^ case, for 
if the madunes are properly used they will create more 
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employmcoit befOTC, End the penod of chEhfife will 
be neither long nor difficult. The larger unemployment 
arises from the wiping out of whole industries through 
technical progress, or in those industries or sections of 
industries that refuse to keep up with the advances in 
science or in practice. We can never have any prolonged 
unemployment if the leaders in industry stay fully awake. 
Only such industries as oversleep awaken to find them- 
selves not needed. And we are always better off for the 
ending of sleepy industries, for they invariably are low- 
wage industries. 

It used to be taken for granted that quantity produc- 
tion had to be rough-and-ready. It was thought that the 
machine was not as accurate as the skilled worker. When 
I first went into the large-scale production of automobiles, 
a tolerance of one hundredth of an inch was in the region 
of extreme accuracy. But the public, especially in auto- 
mobiles, has become educated to demand better workman- 
ship, so that now a tolerance of one thousandth of an inch 
is common and a tolerance of one ten thousandth is not 
uncommon. Such accuracy would be out of the question 
in other than the most expensive, skilled hand work. The 
older machinery and methods of production would not 
give this accuracy. 

It cannot be too often repeated that production and 
design must go together. The tools have not yet been 
devised that will make any part exactly to a measurement. 
The i^arest approach to absolute exactness is in our 
Johansen gauge department, which controls the gauges 
throi^[hout all our industries. On the blue print the exact 
measuremoit of a part is put down. This exact size is 
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not always attained, and so in additim to tiie measure- 
ment there is noted what is called the “pennitted toler- 
ance” — ^which means that the part may be a certain frac- 
tion of an inch above or below the designated size. 

When we began quantity manufacturing, years ago, 
the tolerances were rather large, although smaller than 
on any piece of machinery that had previously been made 
in quantity. This had to be because there were no machines 
in existence which could produce more precise work. As 
the years passed and we developed better machinery the 
tolerances grew much closer, until when we retooled our 
industries we were able to take a big jump in precision. 
We made a limit of three ten thousandths of an inch rather 
common, while on a few parts we put the limit at one ten 
thousandth. This precision is not demanded simply as a 
test of skill. The better fitted the parts of a machine, the 
better work it will do, and the longer it will last. The 
motor of our present product is only slightly larger and 
slightly heavier than the old motor, but it gives double 
the power. It could not have been designed to do this 
had we not undertaken to bring about a new order of 
precision in quantity manufacturing. The fact here to be 
noted is that it has fundamentally changed the function 
of machines and the character of the men who work with 
them. A thousandth of an inch has proved to have large 
consequences in the employment of men. 

'These consequences run exactly counter to the ordinary 
ideas on the subject. With crude machinery the man must 
be a part of the machiiM and functimi with it, and umier 
these circumstances Im is at his best when restricted to a 
single operation. We carried that principle farther than 
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ever it lud been carrkd — so far indeed as to show us it 
was only a step on the way. Workmen have very geatr- 
ally suspected or resisted scientific management and in 
this they have been more instinctively right than most 
managers are willing to acknowledge. It is right for a 
man to resist being made into a machine. We regulated 
the speed of the men by the speed of the conveyor and 
found it possible to get a large and economical production 
at a moderate, steady pace and to refiect it in our wage 
rates and in our selling prices. No manufacturing econ* 
omy is worth while unless it be translated into both wages 
and sales prices. It does not do to put all of the savings 
into the sales prices, for then the wage earners are not 
added to the list of possible customers. And putting all of 
the savings into profits is very short-sighted, for the profits 
go to comparatively few people and have very little effect 
upon consumption. 

We began first to eliminate hard work, and then we dis- 
covered that machines could be devised to take the place 
of many hand operations or operations where the machine 
had wholly to be controUed by hand. This quickly led 
us to machines that did more than one operation, as, for 
instance, boring a number of boles at once, or performing 
several operations on a part at the same time, or even, 
with automatic or quasi-automatic machines, completing 
a vriiole part A full automatic machine is one t^t re- 
quires no human attention; a quasi-automatic requires an 
attendant — if only to put in the unfinished part a nd take 
cmt the finished one. And thus we b^^ to l<«m that the 
minute subdivision of labour was based on man power 
and i^kcted the possibilities of power. Thm 



40 


MOVING FOKWARD 


we started to find madbines that would do many opera* 
tions at the same time and we began to group operations 
instead of separating them as before. Hiis is the road to 
automatic machinery. 

The present problem is to discover the principles and 
work out the designs for automatic machinery that will 
completely turn out articles of whatever accuracy of 
measurement may be required. We have one job rif^t 
now that needs great accuracy and which employs nine 
himdred men. That whole job could be far better done 
by the right kind of machine with very few attendants. 
Such a machine will have to be devised. Accurate, large- 
scale production must now have automatic or nearly auto- 
matic machines in order to reduce the cost and the errors 
of human labour. And so many of these machines will 
shortly be required that the making of them will come out 
of the specialty and fall into the high-production class. 

Machinery is thus developing rapidly to take the 
position of the old craftsman in production. This is an 
advantage, for it both raises the quantity of production 
and increases the possible earnings of men. If a man 
works with a machine which will produce one hundred 
units as against one by hand, then more people can have 
goods and at the same time the man is demonstrating a 
higher earning power. The man who helps make the 
madiine which in turn makes the machine which actually 
produces goods is in a position to be paid more highly 
than the most skilled man in the production of goods — 
for he furnishes the means fctt hig^ production. And 
white the machine itself may have only a single purpose, 
the medi a n i c s who make tiie madiines oar who manage 
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them must be in the nature of all<around men. This is 
one of the machine developmoits which have not been 
foreseen. 

The actual development runs exactly counter to 
tradition and it is going to take some years to train men 
to view themselves as general mechanics and artisans 
capable of quickly learning to manage almost any kind 
of machine. There will always be places for expert hand 
craftsmen, as they are artists and are to be regarded as 
such. But they will not be used in production, for there 
is no use in wasting the time of an artist doing tasks which 
a machine can do quite as well and usually better. 

The spirit of craftsmanship may be in everyone, but 
the ability to become a real craftsman is reserved for the 
very few, and these few will come to the top under any 
circumstances. The usiial average man will learn just so 
much and no more about any job that he is put at, and 
there is no point in pretending that he is a mentally 
hungry human being with a gnawing appetite for knowl> 
edge. Possibly he ought to be and pc^sibly he will be all 
that, but he never has been and is not to-day. The run 
of journeymen mechanics, or artisans, have only a certain 
skill that they bring to their tasks, and only the most 
exceptional man can meet an unusual situation. They 
must be both led and supervised in order to do first- 
class work. 

The tendency in the crafts, tbnefore, is on one side 
toward greater specialization and on the other toward 
greater freedcnn. In carpentry, for example, the special 
parts of buildini^ wliidi were fcxrmorly made the car- 
penter on the job are now put tt^pether by special ma- 
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climeiy in the factory and (mly set in place hy the 
carpenter on the job. This release from special require- 
ments brings the opportimity or the necessity to widen 
Ae individual’s field of work, so that now we find a genera- 
tion of men who know how to be helpful along many 
lines, who in fact have a very moderate amcnint of knowl- 
edge of half-a-dozen jobs instead of a knowledge of only 
one job. The old jibe about “a jack-of-all-trades” is out 
of fashion. No knowledge now comes amiss to a man in 
doing his work. So many formerly unrelated lines of 
work now enter into the production of the simplest article 
that a man must be made versatile in spite of himself. 
We have discovered that while a man may never attain 
the status of a specialist on any job, which few ever at- 
tained even under the old system, he can attain a moderate 
mastery of half-a-dozen different kinds of jobs as easily 
as of one. An ability to work at a wide variety of tasks 
with an understanding of what he is doing is a necessary 
characteristic of the new kind of general workman that 
modem industry needs. Sudi workmen are developing 
rather rapidly, but in changing over our industries we 
could have used many more of them had they been avail- 
able. 

This is a world of change. No industry ever stands 
still, and no industrial unit ever stands still. Every com- 
pany in this country is either going forward or going 
back — according to the necessity for the service whidi it 
performs and the quality of its performance. It is very 
cmnforiing to think of a great manufacturing ctnnpany 
as an instituticm whidh will go on forever and be a scnirce 
of livelihood to a large body of people. That amply 
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cannot be, but fortunately, aa one industry passes out, 
another greater am* more important industry always 
takes its place. 

Neither the factory nor the job can be regarded as 
permanent Both are transient. The view of a job as a 
fixed income producer will need revision. There can be 
no such fixity. An industry will exist only so long as it is 
useful. Beyond that point it should not exist 



CHAPTER IV 
The PiACE OP Wages 

f ^HE paying and the receiving of wages involve 
a great deal more than the mere transferring 
of a sum of money. The whole paying of wages 
as well as the hiring out for a wage has been clouded by 
tradition. There is, on the one hand, the master-and- 
servant tradition in which the master is supposed to be 
kind and appreciative and the servant to be dependent 
and grateful. On the other hand is the big-family concep- 
tion in which equality, harmony, and democracy of man- 
agement figure. 

In my view of wages and the relation of the employer 
and the employee, they are not a small universe in them- 
selves; both are part of and dependent cm the larger social 
world. The amount of work done for society and the 
amount of money society may profitably pay for that work 
determine the industrial relation, although that in turn 
is determined by the quality and extent of the service 
which industry may render. Improvement in th^ re- 
lations is always possible where the will to improvonent 
exists. 

But it is necessary to get away entirely from the thought 
that the relation between employers and employees has in 
it anything of menudity. Employers and emplo3ree8 are to 
be judged by the same standard — are diey e£Eteient or are 
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tiiey in^kient? An mpk^er who is not 6t for his job 
ocones under the same law as any other ineffidoit worker. 
There is nothing in his status as employer that will save 
him. He has responsibilities but no divine right. If he is a 
good man in his job he will pay good wages, just as he 
will make a good product. And his workmen, directed by 
him, will be enabled to earn good wages. It is a matter 
of efficiency, not philanthropy. The only pride or satis* 
faction either may have in it, or even gratitude, is the 
feeling that this is a world that yields ri|^t results to 
right efforts. 

But the relation between employer and employee is not 
in the least a sentimental one, and the artificial cultiva* 
tion of good feeling only tends to obscure the real ob- 
jectives. An artfully arranged attempt to stimulate good 
feeling usually has for its purpose the concealment of 
some deep source of bad feeling. Good feeling arises 
from the situation, or not at all. The paying and receiv- 
ing of money is the paying and receiving of money. If 
it be not earned, it cannot be paid, and it should not be 
paid if it could be. If it be earned, then there is no reason 
for the employee being grateful for being paid what is 
justly due, nor for the employer being self-righteously 
proud for paying it This view of the relation between the 
employer and the employee has many consequences which 
flow counter to the accepted tradition. 

Yet you will hear Uie duties of employers and the rights 
of employees discussed as if their relation were the only one 
in tibe world that mattered — as if these two comprehended 
all society instead of being only a part of it. It is a curious 
fact that those who most denounce the industrial order 
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are also those who most insistently try to root it into the 
^ry ]»art of society by making the relation between em« 
ployer and employee the deepest and most embracing re« 
lation between men. It cannot be done. We are all part 
of a larger order. 

Look at this in the light of a concrete instance. It is 
our belief that the shop is not a permanent thing and that 
it can exist only so long as it serves. The moment that it 
has ceased serving, good management will scrap it, or else 
inexorable social disapproval will. If the obstacle to serv- 
ice is not fundamental, then it may not be necessary to 
scrap the whole shop but merely to reconstruct it. We our- 
selves, although we regard nothing in our shops or the 
shops themselves as permanent and everything as continu- 
ously changing, reached a point where it was necessary 
fundamentally to change our product and its method of 
making. So we scrapped what was then held to be the 
largest automobile plant in the world, saved and removed 
what machinery could be used or adapted for use, placed 
some of it in another plant which at the same time we re- 
constructed and then distributed the rest of the machinery 
among plants in this country and throughout the world. 
The whole tractor plant was sent to Ireland. 

This may seem to have nothing to do with wages. It 
has everything to do with wages, for these changes en- 
abled us better to serve the public and therefore to pay 
higher wages. While these changes were going on, some 
of the men who had worked in the departments that were 
being dismantled were temporarily without jobs, others 
had to go into jobs very different from what they had 
been Moistomed to, while others could not fit thonselves 
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into tbe new series of jobs that the new set-up brou^^t 
about. If we had acted under the theorist's concepticoi 
that the employer’s primary duty is to the man employed 
instead of to the public, we should not have made tbe 
changes, with the net result that to-day, instead of having 
more jobs than ever before and higher wages than ever 
before, we should have fewer jobs because we should have 
less business. And we should have a lowering scale of 
wages instead of a rising, and everyone would be worse 
off and no one would be better off. 

If a company operates on the theory that it owes a 
living to those who work for it, then in the course of time 
it will pass out — and be unable to pay the debt it thinks 
it owes. Exactly the same condition will be brought about 
by acting on the theory that the stockholders must always 
have dividends. Unless the primary service be to tbe 
public, no one will be served. 

This principle does not seem thoroughly to be imder- 
stood and it is often difficult to apply, for sometimes its 
application seems harsh. It seems to imply an indifference 
to human beings. But, in truth, it has human welfare as 
its motive. The plight of the men who become temporarily 
unemployed in the process seems much more important 
to the unthinking observer than the eventually increased 
service to alL It is difficult to see the whole picture and to 
realize that the fortunes of any individual or of any group 
are always best served when they are made part of a 
larger service. The individual or the group through a 
short-sighted view of their interests may be wholly blame- 
less of intenticmally retarding progress, yet that is the 
result of any preference of private before public good. 
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The riglit of a man to work is a sacred ri|^t, bat to pre> 
serve a job just because it is a job may sem to be ldnd> 
ness to an individual, but it will be at tlM expense of a 
great many others who do not appear in the picture but 
who are just as worthy and conscientious as he is. Sudi 
reasoning, however, seons hard, not because there is any 
harshness in progress itself, but only because we view 
progress against a background of so many fallacies. When 
applied to wage earners it seems hard only because of our 
traditional conception of master and servant and that 
somehow the workman is a menial dependent on his em> 
ployer. Indeed many worthy people cannot comprehend 
any other relation and, during those periods when the 
men who should be leading business fail to lead and conse- 
quently work is slack, the cry “Give men jobs’* arises. 
Everyone would recognize the absurdity of employers 
parading bearing signs “Give us orders.” There is essen- 
tially no difference between the actual position of the 
employer and the employee. That is the point. If an em- 
ployer gets his orders through favours and believes that 
because he has served certain customers for a long time 
this is in itself a reason for having their orders continue, 
he is acting on the same false principle as the employee 
who thinks that his having held a job establishes upon 
his employer the duty of always providing him wi& a 
job. It is a poor rule that will not work for both alike. 
Lcmg service by either employer or employee ^Kmid be 
a reasem for continued service — for the experience gained 
shcmld render their service better than tiiat whidi anyone 
else can give. A worko* should have so profited by lengtii 
of SQvice as to make himsdf more vahiable than any man 
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without his experience. The same applies to an employer. 
But the test of a company, of a workman — or anybody 
or anything — ^is solely to be found in the service rendered. 
And in the end I think that it will be discovered that if 
all of us — ^no matter what may at the moment be our 
respective situations — ^rid ourselves of the notion that the 
world or anyone else owes us a living, we shall be the 
better for it. The approach of dependency, whether in a 
man or in a corporation, is the approach of helplessness 
and leads to the asking of a living by favour instead of 
a living by merit. The corporation which goes out seek* 
ing only profits does not get far and neither does the man 
who goes out seeking only wages — instead of work. 

There is no natural level of wages, just as there is no 
natural level of profits. The conception of a natural level 
of wages arises out of a state of society in which every- 
thing even to the smallest detail is hallowed by tradition. 
If the inventiveness of an industry comes to a standstill 
— and this happens whenever an industry gets solely in 
the control of the financial point of view — then there will 
be a level of wages and for a time there will be a level of 
profits. But this level will be only temporary and will 
steadily be lowered. Industry that has found its level will 
soon be out of tune with the public — which never finds a 
level — ^and will cease to render a service, and then both 
profits and wages will begin to diminish and finally will 
reach the vanishing point. 

It cannot be too often emphasiased that just as there 
are no essential businesses, also there are no eraential 
industries. If an industry does not serve us we find our- 
sdves involuntarily turning to something else and what 
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is at first taken as a substitute for the essential turns 
out to be better than the essentiaL Gasoline and rubber 
are at present essentials to the automobile industry but, 
if either sl.ould become very poor in quality or very high in 
price over any considerable period, the automobile industry 
would find substitutes which would quickly be developed 
to a point that would forever bar gasoline and rubber — 
no matter how high the quality or how fair the price. I 
do not know what those substitutes would be and probably 
we shall never have to discover them. I only know that if 
we must have them we shall have them. 

The talking about a natural and stable level of wages 
and profits is a sign of sick business. It is equally a sign 
of sick business to talk about arbitrarily raising wages. 
That is not different from arbitrarily raising prices. A 
high wage is as destructive as a high price. What is felt 
to be high is out of relation. Right wages are never felt 
to be high any more than right prices are felt to be high. 
Right wages and right prices leave everyone with a sense 
of satisfaction. The best wages are not high so far as 
manufacturing costs are concerned. The wages which 
bring prosperity are those which develop out of the in- 
ventiveness and engineering skill of the management — 
combined with the adaptability and cooperation of the 
men. If tibe wage comprehension of the management does 
not extend besrond having the men take a low wage and 
the wage comprehensicm of the men does not extend be- 
yond the managemoat paying a hig^ wage, it will be a 
case of stalemate and it really does not make mudi differ- 
ence what wages are pud. W the industry and aU the 
jol» in it will soon be at an end. 
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In all this, our country u a whole is making a great 
deal of progress toward a better comprehension of the 
situation. No one can say that the industry of to-day is 
not producing more comfort and leisure for the world 
than that of yesterday. Anyone who prefers to break the 
ice in his water pitcher in the morning rather than take 
hot water from a tap can do so without being punished 
by the industrial system. It is a very free system. 

The general condition of prosperity is always a subject 
of disagreement. There are always those who say that 
it will not last. The prosperity of the country has always 
gone forward — even while it was very generally being de- 
cided that it was going back. Prosperity is not an accident 
but something to be cultivated. But it would be very un- 
fortunate to have everyone satisfied with his state of being, 
for then we should be in great danger. 

Yet surely we have moved forward. This is proved 
by the very nature of the current criticism. Once upon a 
time people asked only for food; now the critics say that 
our prosperity is harmful because the people’s minds are 
not developing. Never before has the country been well 
enough fed to inquire into the state of its mind. And also 
it is encouraging to note that poverty here and there is 
brought forward as an exhibit of the weakness of our 
system. Formerly the poor were taken for granted, and 
there were far too many of them to be used as exhibits. 
Poverty was then held as a natiural state. Now it is thought 
to be unnatural. And soon we shall treat poverty as a 
disease. We shall create a social immunity frmn it. That 
is pri^press. 

It will not accompUsh this desirable end to pay low 
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wages as a matter of national policy and tiien to provide 
against poverty by public services financed out of taxes. 
Such a programme really never reduces poverty. It accepts 
poverty as a natural condition and then provides against 
destitution. But in the long run this plan will not even 
provide against destitution in an industrial state. The low 
wages will prevent any expansion of the home market, 
for the standard of living will be at the sulmstence point. 
The low wages will do more harm than that — ^for they 
will make the goods expensive. If an employer can have 
as many men as he likes at low wages he will be inclined 
to limit his expenditures for machinery and new designs, 
for on the low-wage scale they apparently will not pay. 
And so he will produce out-of-date goods at high prices. 
The home market for these will be limited. He may gain 
a foreign market, but this, too, will be limited by price 
and so in the end the sources of wages and of taxation 
will dry up. 

The only effective wage policy is one that presses for- 
ward toward higher wages, lower costs, and lower prices, 
and in all this we have a long distance still to go, for 
everything in this country is much too high — except wages. 
They are too low. In the old business system everything 
but profits was considered in the light of a necessary eviL 
A sales price was nearly always fixed in the hope of sell- 
ing somebody sconething for more than it was worth. The 
older bunness man aimed to sell to a rather narrow circle 
which he called his trade, and it never occurred to him 
that he cmdd sell to a whole natkm. Therefore Iw very 
naturally saw his product in the terms of a very few 
people and could bargain with those people. Those who 
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mid lum his materials had mcactly the same outlook and 
bm-gained with him on prices. And when it came to em> 
ploying assistants and workmen he followed the same 
procedure. If a customer needed his goods, that customer 
was jacked up to pay a high price, but if, on the contrary, 
the manufacturer needed the money, the customer had 
the whip hand. If there were more workmen around than 
jobs, wages were low, while, if there were more jobs than 
workmen, wages were high. It never occurred to the older 
employers — ^and this is the condition in Europe to-day — 
that high wages were anything more than an additional 
cost of production. 

Wages are a cost of production, but it does not follow 
that merely by paying low wages one will achieve low 
costs of production. The way to low costs is through the 
intelligent provision of power and machinery and the 
keeping of the various factors of business in balance. No 
employer has the right to ask a man to work with intel- 
ligence unless he pays him for that intelligence. Good 
workmanship has to be paid for, and good workman- 
ship is cheap at almost any price. It is simply a waste 
of time and money to erect an elaborate manufacturing 
equipmoit and then expect that it can be run by low-paid 
men. 

There is nothing sentimental about wages. Hiring men 
because they are cheap will ruin a business as quickly as 
buying material just because it is cheap. There is some- 
thing like a natural law whidh makes sharing not only 
instinctive but also compulsmy. It would not be possible, 
for instance, to run our business or any other modem 
business with slaves — no matter how skilled and intelligent 
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the slaves were. And this is regardless of tiie effect lliat 
wage payments have on consumption, for unless the in- 
terest— -tiiat is to say, the mind — of a man be employed, 
there is no use employing just his hands. His wage must 
represent something in the nature of a sharing. 

There is nothing that any man can do, the benefits of 
which he can restrict to himself alone. Society is so con- 
structed that any good produced overflows its original 
limits and benefits the adjacent people. The supreme folly 
of selfish intention is that it cannot be carried out. The 
intention may be present and the selfislmess may be un- 
limited, but natural law frustrates the intended conse- 
quences. The surgeon may practise for fame and wealth 
alone, but his very fame and wealth depend upon his 
giving benefit. The baker may bake in tbe utmost selfish- 
ness, caring only for the money his craft will bring him, 
but nevertheless his bread feeds others. Whether we like 
it or not, one never produces a benefit for one’s self alone. 
No fortime was ever accumulated without increasing the 
means of wealth to a multitude. Indeed, vast possessions 
have always supported more people than if the owner- 
ship were divided, for there is a magic in consolidated 
management. 

Private ownership, considered in the absolute, extends 
only a little way. About the only thing a man can own 
absolutely privately is his experience. Our theory of the 
private ownership of property — ^that is, the right of every 
man to full security in what he has earned — is based on 
this privacy of experioice. What belongs to a man should 
be his own. 

TIm fact is, we live in a world where nothing has value 
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unta it is diared. The value rises in proportion to the 
number of people who possess it. Creative power does not 
exist except in company with the desire to share. The very 
attempt to hide away a value casts doubt on its being a 
value. Prosperity means to us that the families in the next 
street, those at the other end of the country, those at the 
other end of the world, are happy and supplied. We never 
feel prosperity complete with ourselves alone. Not until 
the last family has it shall we feel that it has fully come. 
It is the human instinct for sharing. 

We believe that regulating wages on the cost of living 
is only a way of putting into effect a kind of slavery. 
It is an utterly illogical method, for the standard by 
which you measure is thereby made to depend on the thing 
measured: that is, your standard of living is determined 
by wages in the first place; to make it in turn the measure 
of the wage you will pay, is simply to invent another 
most vicious circle. In determining our wage rates we do 
not concern ourselves in the least with the cost of living. 
We have no data on the cost of living among our em- 
ployees and we do not want any. We only hope that the 
standards are high and growing higher. The wages we 
pay are based not on the cost of living but on the value 
of production. There is no other basis for wages. “Cost 
of living” is a phrase which means nothing unless it is 
understood in relation to the standard of living. If the 
standard is high, the cost is high. But before either stand- 
ard or cost can go up, wages must go up. The standard of 
living is fixed by the wages. 

The whole question of wages will in the end be worked 
out by the amount of skill that is required from the work- 
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en. This will be the measure of tl^ir productirify tlurough 
i j iA ehinea. The requirement for skill is constantly increase 
ing in the shops so that to-day a man in a shop is usually 
better off than a man in an office. Workers at machines 
need a higher grade of skill than the routine men in an 
office, while tool makers must hare a very high grade of 
skin indeed. This is gradually but surely destroying the 
advantage of the white collar, and soon we shall have our 
brightest young men seeking the shops rather than the 
offices. Brains are becoming so necessary in shops that it 
is considered good business to pay very highly for them, 
and there will no longer be the artificial social distinctions 
between the man who works at a desk and the man who 
works at a machine. 

We are not beyond the creeping stage in business. 
When business learns to walk then we shall begin to learn 
something more about wages and probably destroy the 
lines that to-day separate wages and salaries. Every large 
business to-day pays salaries which fifty years ago would 
have been thought impossible — the owners then regarded 
all their employees simply as so many hired men who 
ought to be glad that they had jobs at all. There is every 
reason to believe that with better organization wages will 
travel in the same direction — ^provided always that we 
never have the foreign idea planted among us to the effect 
that a wage earner should think of himself as a wage 
earner and utterly depoident upon the will of someone 
for a job. 

Everything that has been smd here b taken from our 
own experience with wages. During 1910 we paid an 
average hmirly rate of 85 cents. Thu dropped 2 cents in 
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1911 but in 1918 stood at 26i/^ cents. On January 12. 
1914, we made effective the $5.00 per day minimum rate. 
This raised the average hourly rate for the year to slightly 
under 60 cents. In 1915 and 1916 the average rate dropped 
several cents but by 1918 it had risen to 67 cents. On 
January 1, 1919, we raised the mimmum daily rate to 
$6.00. This made the hourly rate for that year 77 cents. 
It reached nearly 86 cents during the inflation of 1920 
and in 1921, adding in the bonus then paid, reached 87^/^ 
cents. During 1922 the rate was slightly under 80 cents 
but this was actually a much larger wage than in the two 
previous years because its purchasing power was greater. 
During 1923 the average was above 82^/^ cents per hour 
and in the following year this increased by a cent and in 
1925 decreased a cent. In 1926 the average was over 
831/^ cents, equalling within a fraction of a cent the wages 
paid in the inflated currency of 1920. This increased by 
10 cents to 95 cents in 1927 and decreased 5 cents during 
1928. For 1929 the average was a little less than 92^ 
cents and then on December 1, 1929, we increased the 
minimum to $7.00 a day. This brought the average hourly 
rate for January and February, 1930, to a fraction over 
$1.00. 

That is, during twenty years our average hourly rates 
have quadrupled. Our present average hourly rate about 
equals the daily rate for unskilled labour in 1910 — for at 
that time a dollar for a ten-hour day was considered a fair 
wage. During this period our costs of manufacturing 
have steadily decreased so that to-day it ojsts us less than 
half as mu^ to make a finely and accurately machined 
piece of highly specialized material than it did in 1910 
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to make a comparatively crude piece out of comparatively 
crude material. These are facts and therefore it is not 
necessary to speculate on whether or not high wages can 
be paid. 

If wages have been multiplied by four in twenty years 
then they can be multiplied by more than that during the 
next twenty years. I*; was generally accepted in 1910 
that industry had reached a high state of perfection and 
there were those who were inclined to sit back and view 
it with extreme satisfaction. There are those who think 
that the industry of 1980 has reached a high state of per- 
fection and who also are inclined to view it with satisfac- 
tion. These wages have been made possible not by forcing 
the worker — for he does less hard work to-day than he 
did twenty years ago — but by new processes, machines, 
and materials. With this twenty-year accumulation of 
knowledge, American industry should be able to progress 
much faster in the next twenty years. Therefore wages 
can be expected to increase in the future at an even more 
rapid rate — provided the leaders of industry actually lead. 
If wages do not continue to increase, the fault will be a 
human one — it will be due to lack of intelligence. 

It is never an easy matter to make a considerable in- 
crease in wages and at the same time lower prices. The 
reasons against such a step are always more numerous 
than the reasons for it. All our wage increases have been 
voluntary — that is, our men have never a^ed for a gen- 
eral raise. When we put in the minimum of seven dollars 
a day it loaded us with an additicmal wage payment of 
about twenty million dollars a year, for a raise was given 
to every one of our workmen regardless of whether he 
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was receiving above or below the new minimiim. But 
within three months the increased interest of the workers, 
improved machineiy and methods, and an increased vol- 
ume of sales due to the low prices brought our costs to 
below what Uwy were before the wage increase went into 
effect. 

If one waits to raise wages until a time when the costa 
become so low that there is a wide margin of profit on the 
sales prices — then one will wait forever. We have never 
yet raised wages at a time when the saving of the extra 
payments was an open-and-shut matter. In our policy no 
man is ever raised because he asks for more money. We 
put in automatic raises in pay for each man every six 
months. By no means all the men improve enough to be 
worth their higher wages; if a man reaches a point where 
he is not earning his money, he may be discharged and 
rchired at a lower rate. Then his pay raises start up again 
and it is seldom necessary to discharge him a second time, 
for he learns his lesson and gives value for his pay. Other 
men arc wortli the increases they get and keep on steadily 
advancing. We have a minimum below which no wage can 
fall. But we have no maximum rate and we do not re- 
duce wages. We are always better off when the men can 
earn the highest rate we can pay. It is unfortu n ate that 
all men will not or cannot do that. 

It will be objected that not all services lend them- 
selves to high wages. That is an old story. In manufactur- 
ing the first machinery was designed to do the work in 
almost the same way as it had been done by hand. 
When we built our first automobiles we thmight of them 
as honeleas carriages and we used bodies much like those 
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of carriages. It took a long whOe to Icam that tiie aato- 
mobile is not a horseless carriage. It took a long while to 
learn that a paint brush is not necessary in putting on 
paint-— that the pamt may much better be sprayed on. It 
took still longer to learn that a machine with interchange- 
able parts does not have to be made all in one factory and 
may be assembled at the point of use. It can be taken 
as axiomatic that any job which cannot pay high wages 
and discover them to be cheap wages in point of cost of 
production is wrong — ^that the work can be done in some 
other and cheaper way. 

Gradually and without knowing it we are revising all 
our opinions on this subject. There is no reason, for in- 
stance, why a garbage collector should not be a first- 
class employee. But this end cannot be obtained by simply 
paying wages. It can be done only by taking garbage 
as a valuable product We are now doing this at our 
British plant — which derives part of its power from burn- 
ing the garbage of London. 

We are increasing in imderstanding. Nothing, of course, 
is so nearly right as it should be. It is foolish to praise 
any present achie%'ements as if we had climbed a pinnacle 
of progress. But the remedies for what is wrong are not 
in the hands of those who most loudly proclaim them- 
selves our social and economic doctors. Politicians and 
theorists and sentimental reformers cannot help us. Shack- 
ling business with laws will not give us the liberation into 
economic freedmn which we all desire. Most laws touch- 
ing economic affairs are harmful because they try to pre- 
serve things as they are — or as they were. The law deals 
with a ccmditicm which yesterday became intolerable and 
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whtdi to^y is <ni its way into oblivion; the law thus 
made for the correction of yesterday’s error is a hindrance 
to to>morrow’s progress. Business changes and becomes 
better in its metiiod, more social in its outlook, but the old 
law remains. 

Legislation has never created economic progress. 
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CHAPTER V 
Unemployment ob Leisttbe? 

I T IS often said that the responsibility for unem- 
ployment rests with the leaders of industry. This 
is not quite true. Modem industry itself rests upon 
useful employment. But it is a certain very definite grade 
of employment. Merely hiring men and setting them to 
work at anything and at any kind of wage is not em- 
ployment in the modern industrial sense. Employment 
and high wages are so inseparably linked together that the 
concern which pays low wages to more men is a public 
menace, a positive barrier to economic progress, as com- 
pared with the concern which pays high wages to fewer 
men. For employment is a matter not of quantity but 
of quality. Unemployment is usually the result of low- 
quality employment. In this sense, the industrial leader 
who creates low-quality employment is directly creating 
unemployment, and is to blame for it. 

Both wages and profits have a broad social effect in 
sustaining consumption, and consumption sustains indus- 
try and industry sustains employment. If the wage link in 
the chain be weak, the diain will break and the whole 
machine will stop. 

Taking the industrial picture as a whole and from the 
imperronal viewpoint, the only employment whidi matters 
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is that at high wages and we shall have to learn to distin* 
guish between leisure and unemployment. We have accus* 
tamed ourselves to thinking of a man without work as a 
man without support — because in the past there has never 
been any margin in wages to finance leisure. When men 
commonly worked from ten to twelve hours a day, a con- 
cern went on the eight-hour day only during slack seasons. 
That meant a loss all around. Now the eight-hour day 
is nearly standard, and men have more than when they 
laboured longer and earned less. Likewise the time came 
when men were given work for five days a week only 
because there was not enough to employ them for six 
days. In our industries we have established five days as a 
normal week — making Saturday a full holiday instead of 
a half holiday. Nowhere to-day is the Saturday half holi- 
day taken as a sign of dull business. It is recognized as a 
period of leisure and not as a period of unemployment. 
The general conceptions of leisure and unemployment 
have already changed. And in attacking the problem of 
unemployment it is necessary to tread carefully, else 
leisure and uncmplojmient may be so confused that real 
unemployment will be brought about. 

If the six-day week of twelve-hour days were restored 
tmder modem production methods, then shortly we should 
have a great closing down of shops simply because the 
people, regardless of their finances, would not have the 
leisure to consume what was being produced. It is the 
part of the managers of industry not only so to arrange 
their affairs as to pay high wages Imt also to arrange that 
the workers have leisure — for not otherwise can the wheels 
be kept ccmstantly turning. Leisure has an impmlant 
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econonic phase and is sharply to be distinguished from 
the idleness of unemployment. 

The responsibility therefore for the well-being of the 
people rests in a larger degree than we have recognized 
with the leaders of industry — not with the political man- 
agers but with the leaders of the daily work of the people. 
A statesman is one who clears the way for what Almighty 
God is going to do. Rut a statesman is not always a mem- 
ber of a political government; he may be merely a direc- 
tor of daily work. We have come to the point where we 
must recognize and accept the essential statesmanship of 
industrial leadership. Politics, misguided, has power to 
prevent progress, but it cannot create prosperity. 

For prosperity can come — and this cannot be too often 
repeated — only by the providing of an abundance of 
goods at honest values and by so designing the goods and 
the processes of their production that high wages and 
low-priced goods may be among the results achieved. Thus 
business must be considered as something very much more 
than a method of earning a living. It is also one of the 
forces that shape the nation’s life. 

The leaders of business are as responsible for the wel- 
fare of the people as the generals of an army are respon- 
sible for the welfare of tiie soldiers. Also the leaders of 
business are responsible to one another. For everything 
is interdependent. I do not mean to say that the leaders 
of business are either the guardians or the overlords of 
the people. They are servants, else their tenure is very 
diort Their responsibility has to do with ctmtinually see- 
ing to it that their activities are beneficial to tl^ people as 
a whole. A big business mvar be«im«i big by being a nar- 
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TOW society looking after only the interests of its organ- 
ization and stockholders. 

What we call prosperity in this country is simply the 
more general distribution of the national income through 
industry. The extent and usefulness of that national in- 
come have been brought about by the use of machine power 
to cheapen the cost of the production of goods and at the 
same time distribute higher wages. Under the old condi- 
tions the output was of necessity so low and so many men 
had to be employed in the process that wages also had 
to be low. We can increase prosperity only as we increase 
production. If we increase the number of men employed 
without also increasing the production, we have not in- 
creased employment at all, we have only diluted it, for we 
must divide the amount available for wages in any com- 
pany by the number of men and, if the production drops 
per man, the wages of all will, of course, drop. 

This fact becomes of high importance to unemploy- 
ment, for, if more men are at work than the jobs in hand 
call for, then we may be much worse off than if a number 
of men arc employed at good wages and the others are 
either not emplo}*ed at all or otherwise employed — for 
these latter are at least not destroying employment by 
diluting it. For instance, back in 1919-1920 too many 
men were being employed for the work there was to do — 
there was no industrial leadership and everyone was madly 
after wages or profits instead of work. Prices went very 
hi^ and then almost overnight business stopped. The 
wages at the time were supposedly high berause they 
contained a great number of dollars, but prices were so 
high that the wages had little busring power and hence 
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were really low. The lack of industrial direction caused 
too many men to be employed, and since costs were not 
watched naturally prices had to go up. 

The number of men employed at any one time on a 
given amount of work is thus by no means an indication 
of the state of industrial prosperity. It may be a sign of 
coming trouble. It cannot be too often repeated that in* 
dustry as a department of human activity does not exist 
merely to support men — its primary purpose is to create 
goods that will serve the people. 

It seems to be taken for granted, however, that spread- 
ing the work of a factory over six months when that 
same work might be better done in three months is some- 
how making work for men — that it is preventing un- 
employment. That is not so. Any plan which compre- 
hends doing work in less than the best way and in the 
least time will only in the end decrease the number of men 
employed at wages high enough to make them consumers. 

The trouble in all this is that everyone is talking about 
the wrong thing. It is not emploj'ment or unemployment 
that matters. It is work that is of consequence. The prog- 
ress of the work in any industry may be interrupted by: 

(1) Seasonal demand for the product — only a few 
products are consumed equaUy during twelve months of 
the 3 rear. 

(2) The closing of a factory to make changes in tlte 
design of the product or of the machinery. These changes 
may also involve the employing of more men or of less men 
according to the circumstances. 

(8) The general depression of industry due to one or 
more of a number of causes. 



all— we should have an even flow of prosperity. The cry 
is to stabilize. The programme in many respects seems 
to be attractive — ^any programme is attractive which bolds 
the promise of an easy future. Social reformers invariably 
promise a life of ease and plenty if only their formulas 
are adopted. If, however, we accept the possibility of 
stabilizing industry and therefore employment, do we also 
know the exact condition that we desire to stabilize? Have 
we as yet had any condition which, all things considered, 
is so good that we can ask nothing more than to con- 
tinue it forever? Or is the general desire to sit amid peace 
and plenty and at the same time to progress to a still 
higher condition? Is that possible? Is permanency in the 
nature of things? And how great a price are we frilling 
to pay for it? 

And what is to be considered as steady work? There are 
jobs which offer steady employment of fifty-two weeks a 
year, seven days a week, and ten hours a day, but there 
is no insistent demand for such jobs. There is no ques- 
tion that these would be steady jobs! Who is going to 
decide how many hours a day and how many days a week 
and how many weeks a year make a job steady? 

' Obviously no one can decide this. No one has ever de- 
cided how long the day’s work should be. Machinery did 
the deciding and we have the eight-hour day only because 
we have been steadily cutting off the hours through the 
use of machinery. The eight-hour day has no force of 
reasoning behind it. Ei^t is not a kind of sacred cubiL 
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Someone brought forth the notion that eight hours marked 
a good night’s sleep and so custom has now divided the 
remaining hours of the day into two parts — eight hours 
for work and eight hours for relaxation. The division is con- 
venient but it has no scientific basis. If the day be made 
too short, time required in merely getting to and from 
work becomes disproportionate and rather than make the 
day shorter in our own industries we took a day oflF the 
working week. Is a job less steady because it calls for five 
days a week instead of six or seven? 

The present length of the working day and of the work- 
ing week has been a development. In the future it may 
be feasible to work fewer days a week or again it may 
prove best to work steadily six days a week for some 
months and then stop. The only point on which one can 
now be certain is that we do not as yet know enough to 
fix any working period as exactly right — and I doubt if 
we shall ever know enough to do that. It may well be 
that some sections of industry are better off working on 
the highly seasonal basis and that the trouble is not with 
the industry but with the men who look for a year’s sup- 
port from an industry which can give only half a year’s 
support. If an industry or any industrial unit can work 
steadily through the whole year so much the better, but 
the steady work through the year must not be gained by 
spreading the work and also the wages thin. Nothing is 
to be gained and a great deal may be lost by thinking 
in that direction. 

It is not in the eventual interest of the wage earner 
and hence not in the interest of society ever to make 
work in order to retain unneeded men. Tl» sentiment 
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may be s<mnd but the method is false in that it works 
an economic wrong in the hope of protecting an economic 
right Both the employers and the workers must be made 
independent and the thought must be downed that in- 
dustry exists to support people. We have been forced in 
«)me emergencies to depart from this policy. We have had 
to spread work among a number of men, giving each man 
a few days a week. But we regard it as a makeshift, and 
surely in this scientific age industry ought to be through 
with makeshifts. We ought at least to be as proficient in 
organixing human livelihood on as secure a basis as our 
coordination of various lines of shop supply. The home, 
to say the least, should be on as sound a basis as the fac- 
tory. Every makeshift suggested by our sympathy is an- 
other proof of the present insufficiency of our science. 

A make-work policy is most insidious and will creep 
in under many names. A company will construct buildings 
which it does not need — ^just to employ men in the con- 
struction. A city will embark on hastily considered, badly 
planned, crudely executed public works for the sake of the 
reputation of having employed the workless. I am not 
saying that these things are wrong, but they certainly 
spring from roots of wrong and by their fruits we may 
know them. The employment of men at useless tasks is 
only bringing about a condition worse than the one which 
is sought to be avoided. The best that can be said is that it 
is doubtless cheaper to meet emergency conditions in 
some charitable manner than to give charity imder the 
guise of work. Neither course, however, is necessary. 

There is plenty of work for everyone and it is not pos- 
i3>le for any man to do useful work witbemt in some 
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fashion receiving adequate payment. I have often thcmg^t 
that if the jobless who are at times in the big cities would 
set to work at work they see everywhere waiting to be 
done, they would quickly find that they had made good 
jobs for themselves. The work is always there, but what 
men wait for is employment. It is not their fault; they 
have been taught for ages that it is employment and not 
work that counts. An employer is usually a man who has 
tackled the work; an employee is usually a man who is 
satisfied with the security of a job on another man’s work. 

More men seek wages than seek work. If work be put 
first, then we shall get somewhere — for the amount of 
work to be done is always unlimited. The amount of work 
to be done never fails — only the money to pay for work 
seems to fail. But the money will not fail if the mind be 
constantly on the work instead of on the wages or the 
profits. The work will then provide both the wages and the 
profits. 

In the Ford industries we are steadily trying to put the 
work first. Inside the shops we have the best conditions 
that we know how to create, we make the jobs as economi* 
cal of human energy as we know how to make them, and 
we pay the best wages that we know how to pay. But we 
do nothing at all outside the shops except when it is 
demonstrated that our employees are being imposed upon 
or otherwise exploited by some group. Then we aid in 
getting rid of that as we would aid in fighting a pestilence. 
In the shops we for years had a system of transfers by 
whidh a man who did not like his job could make applica- 
tion for a shift to some other job. This plan was an 
experim^ in keeping men satisfied. But we have ahan> 
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doned that plan, for we found that some men had great 
stacks of transfers and that instead of searching for jobs 
that better fitted them they were seardiing for jobs with- 
out work. And since we have no such jobs we simply 
abolished the transfer system. Now if a foreman sees 
that a man is not fitted for the work he is doing, he sends 
him to the office to receive another job. This is simply 
putting the work first. And it seems to give more general 
satisfaction than the old transfer plan. 

In the ordinary course of a progressive business, 
machines and jobs must be continually shifting. These 
changes displace men and if the men displaced have 
viewed their jobs as ends in themselves then they are sure 
to suffer hardship — and tins will continue until they gain 
a different point of view. A job is not in the nature of a 
permanent endowment. It is an opportunity to gain ex- 
perience in a certain kind of work and the man in the 
job ought to be pressing forward to make further use of 
the experience he is gaining. It only makes for eventual 
poverty to regard a man in a job as a dependent who must 
be kept in his job, or to regard a specific job as some- 
thing that must be retained because a certain man occu- 
pies it. That can be done in politics but it cannot be done 
in business. Customers are freer to retaliate than are tax- 
payers. 

In our industries we have steadily increased the total 
number of men employed but have steadily decreased the 
number of men employed per unit of output. Our problem 
is to get first-class men who are capable of earning hi^ 
wages and each shift that we make gives an opportunity 
for sifting out men. We recently abolished a whole de- 
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partment that employed six hundred and fifty men. Of 
these men we alnorbed more than five hundred and fifty 
in other departments. The othor hundred were men who 
we felt would be better off in another industry. It is not 
helping anyone to encourage the belief that a workman 
or a salaried man is entitled to a living out of any certain 
job regardless of what he does. The responsibility is on 
the employer to pay the very highest wages he can 
arrange. The responsibility is on the employee to make 
certain that he is not being overpaid — for a wage that is 
simply accepted cannot long continue. It has to be earned 
and this applies equally whether the wage be one dollar 
or one hundred dollars a day. 

If a shift in the business has to be made or if any ex- 
tensive changes have to be made, they ought to be made 
as quickly and as sweepingly as possible and without re- 
gard to other than the general welfare. The immediate 
welfare of everyone affected is of course of moment, but 
the interests of the few cannot be protected at the expense 
of the many. Stopping production to make changes need 
not always involve a very general imemployment but 
rather a shifting of jobs — for a great number of men are 
required to make the changes. When we discontinued the 
production of Model T and made sweeping changes 
(which arc described in Chapter IX) in order to produce 
a different kind of product, we might have extended our 
changes over a longer period. In that case the unemploy- 
ment would have been just as great, but it would have 
been so distributed that it would not have been noticed 
by outsiders. However, it would have been harder on the 
men, fear it would have been longer drawn out. As things 
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worked out, we are using, directly end indirectly, as a 
result of our complete changes, more men than at our 
hig^st previous peak. And we are supplying work for 
8,200 American concerns besides our own. That, 1 believe, 
is sufficient proof that the public has gained — and we also 
— by attacking the problem as entire instead of tempo- 
rizing. 

If a thing must be done it is well to do it and get it over 
with. 

Our experience has been that the permanent displacing 
of men by machinery is not a fact The phrase “tech- 
nological unemployment” has been invented to cover this 
condition and, while no one has suggested that improve- 
ments in machine equipment should not be made, it has 
been seriously suggested that the machine which once 
created more jobs by reason of the increased business 
which cheap production made possible, is now actually 
displacing more men than business in general can re- 
absorb. It is not claimed that this is a sudden thing, for 
it is not possible to make changes quickly enough to dis- 
place any considerable number of men suddenly. But the 
slow increase in the numbers of displaced men over a 
considerable period is cited as the commencement of some- 
thing serious. Now, it may be possible to show that in 
manufacturing plants there has been, say, something like 
a one per cent decrease in employment annually over the 
past seven years. And unless one knows the manufactur- 
ing does not constitute the nation's largest employment 
opportunity, the figures are impressive. But surely the 
American, above all men, should realize that nuinufactur- 
ing is just the fountain of hundreds of forms of employ- 



74, MOVING FORWARD 

ment not remotely relatoi to manufacturing. Industry is 
only the starter on the employment machine. The making 
of automobiles has created scores of kinds of employment 
which have nothing to do with automobiles. In a town of 
eight hundred people, an industry employing sixty people 
at modem wages would create many kinds of employment 
for the rest of the town. So, when considering employ- 
ment, you must look beyond the industrially employed, 
because the chief usefulness of industry to our economic 
situation is that it is not a whirlpool sucking all into itself, 
but a geyser constantly giving out: it has created more 
jobs outside industry than it has inside. That is a healthy 
condition. If progress displaces men in industry, all right. 
That same industry has already created places for them 
outside. These things are clear once they are analyzed. 
The difficulty is that we talk so much about industry we 
forget that it is only one form, though a very important 
form, of American activity. Technological displacement 
is quite a different thing from technological unemploy- 
ment. And 1 would hazard the guess that unemployment 
is more common where there is no technological displace- 
ment than where there is. Our own experience is directly 
contrary to what the theorists say. Our employees have 
increased in number and our payroll in amount, and even 
tlven we have to let work out. In 1929 we were giving 
work to 2,200 concerns; tliis year we constantly use 3,500 
concerns out of a total of 5,800 who supply us. Work is 
spreading instead of contracting. That is the paradox of 
economy. Our products have made at least ten or twenty 
times as much employment outside of our cmnpany as 
tiiey have in it and the lower we price our product and 
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consequently the more we produce, the more useful jobs 
outside are created. I am referring not to the jobs in the 
chain of production nor to the jobs created in the servic* 
ing, the supplying, and in the use of the finished thing — 
but to all the business consequent upon a mobile public — 
that is, the car on the road. The automobile industry is in 
itself an answer to the emotional belief that machines per* 
mancntly displace men. 

It is often asserted that in dealing with this whole sub- 
ject of providing useful and therefore remunerative work 
for men we only need more facts. That is only partially 
true. We need more facts — but they must l)e uni%'ersal 
facts, and not only the facts of a local or temporary situa- 
tion and not the confinnation of traditional errors. But 
we need more than facts. We also need vision. For facts 
may be merely paving stones, but vision is the road — a 
road first trodden by the pioneer and afterward paved by 
the plodder. Not that facts and vision are opposed to 
each other, but the value of facts depends entirely on our 
vision of them. We never go forward on known facts: we 
learn the facts afterward. The world is the fundamental 
fact. How little we should ever have known of it had wc 
not gone forw’ard on faith! But those of us who spend our 
days getting and giving experience do need facts. And 
also we need some rather special thinking apparatus for 
discarding as fact that which has ceased to be true. 

A fact is a changeable thing. By the time anyone has 
assembled a large collection of facts on any subject the 
value of the facts has usually so changed mth their num- 
ber and new relations that the facts are only re<x>rds of 
the past and not guides for the present. 1 doubt if actually 
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anyone has ever assembled all the facts on anything with- 
out in the process changing the character of every fact 
he possessed before. 

The value of facts cannot be overestimated — ^if they be 
properly used. But falsehood masquerading as facts or 
facts used without imagination or discrimination are 
wholly destructive. 

The affairs of our people in general would be greatly 
benefited if our business men were better readers of the 
signs of the times. To be a business man is to assume the 
responsibility of economic leadership. When a man under- 
takes a business in his community he virtually says: “I 
am taking upon myself part of the direction of your 
economic life, just as the physician takes upon himself 
part of the direction of your health, and the schoolmaster 
part of the direction of your children, and the minister 
part of the direction of your attitude toward spiritual 
realities." 

If the physician were to urge upon his people every 
medical vagary, if the schoolmaster were to supply the 
trivialities more than the essentials, if the clergyman were 
to make confusion, extravagance, and irresponsibility the 
end of his calling, everyone would feel that these men 
were outraging their professions. It is exactly the same 
when the business man does foolish things. He has more 
opportunity to do harm than anyone else, because his con- 
tact with the people is constant, while that of the others is 
only occasional. 

It is, therefore, part of the business man’s duty to his 
community to read the signs of the times so that he may 
be a good and helpful leader of his people in their 
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economic interests. He has no more right to mislead tiiem, 
to lure them into mrong practices, than has the clergy* 
man, the doctor, or the schoolmaster. As things arc, how- 
ever, the local business men are the agents on whom the 
inventors of wrong economic practices depend for their 
popularization and spread. No wrong economic practice, 
no disastrous system of doing business, could possibly get 
a foothold except tlirough the local business man. 

We are learning that a business to be successful — 
which is another way of saying to be of the highest sendee 
— must be in a position to control not only its prices and 
its wages but also its profits, and that it is the primary 
duty of management. An entirely new conception of busi- 
ness in all its relations is on the way. We are growing out 
of little business with all its little thoughts. 

Sendee is the foundation of successful business. But 
the word has taken on so many meanings and so often is 
used in such a cheap way that it is beginning chiefly to be 
used for the masking of hypocrisy. 

That a business must be devoted to the service of man- 
kind is entirely beyond the comprehension of the man 
W'ho sees things only from day to day and cannot see busi- 
ness or anything else in its larger aspects. 

The only difficulty that anyone will meet through an 
absolute devotion to servdee in business has to do with 
profits. These will be embarrassingly large. Following 
the policy of service means directing a business instead of 
permitting it to be directed by outside forces. And until 
a man is master of his own affairs he is not really in busi- 
ness. A man is scarcely in business if he makes a product 
no better and no worse than do his fellows, pays the go- 
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ing rates of wages, and sells at the market prices. He may 
own his plant, but he does not own his business. To follow 
a policy of service a business must have leadership that is 
willing to work and to think. Then service will go through 
every part of the business. It will design the product and 
its making, sell at its own prices, and pay its own wages. 
Inevitably it will control its own finances. And unless the 
finance of a business comes about as the result of its own 
progress — no matter what may seem to be its condition 
— it is heading backward and not forward. 

The continued success of any business is not the result 
of a series of lucky accidents. Plain luck may make a 
company apparently successful for a time, but as a busi- 
ness matures there need be in it no uncontrolled factors. 
Some outside factor such as war or political interference 
may change or check the progress, but otherwise a busi- 
ness can be its own master to a very large degree. If a 
dozen of the largest companies in this country were to 
act together in certain essentials, tlicn it would be clearly 
possible to prevent those hard times that come, not 
through necessity, but through departing from the fun- 
damentals of sendee, and particularly from that funda- 
mental of always giving value. The first sign of 
approaching hard times comes when prosperity seems so 
great that short-sighted manufacturers either lower 
quality or, which is more usual, raise prices in the hope 
of taking advantage of an undiscriminating public. The 
men who do this are the first to nm to cover and cry 
hard times when the public discovers that it is being 
cheated and stops buying. 

There is little excuse in this generatima for what we call 
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bad times. There is none at all for abject poverty. Every- 
thing that man can use is in the world waiting to be taken. 
All that is left for man is to extract, convert, and dis- 
tribute those things that Nature has provided. And yet 
when man falls down on this job he complains of bad 
times, as though they are decreed by a force over which 
he has no control. 

There are directions in which the government can help 
in preventing periods of widespread unemployment due 
supposedly to lack of work but actually due to tlie break- 
ing of the money link between production and consump- 
tion. These will be taken up in a later chapter. Such 
measures can be helpful if they look toward the prevent- 
ing of waste — waste in transportation, in the generation 
of power, or in any other direction. But, in the long 
run, real progress in providing well-paid work for men 
must come — as it has come in the past — from the insistent 
pressure by the leaders of business for lower prices and 
higher wages. As we decrease waste we increase work. 



CHAPTER VI 
Tiik Value of Leisube 

I F MACHINES are to be of any utility to man they 
must do more than make goods. They must provide for 
fuller and better lives by taking man out of the con- 
ditions of the good old times when he had to work from 
dawn to dusk in order to gain a bare and very hard living. 

The machine, rightly managed, must afford the man who 
runs it enough income to buy what he makes and, further 
than that, must give him leisure. This leisure also has an 
important bearing upon the consumption of the goods 
which the machines make. 

In 1914 we raised our minimum wages to five dollars 
a day ; and some years later we raised the minimum to six 
dollars a day; and late in 1929, after the so-called stock- 
market crash, we raised our minimum wage to seven dol- 
lars a day. Our average wage paid is slightly over one 
dollar an hour. No wage paid by us is lower than 87 
cents an hour — that is the minimum. A day is eight hours. 
In September, 1926, we started to cut the working week 
to five days of eight hours each. 

The results have entirely justified each of the% changes. 
The five dollars a day, and after that the six dollars a day, 
and now the seven dollars a day, wages have paid and so 
likewise have the eight-hour day and the five-^y week. 
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Each of these changes was at the time said to be revolu* 
tionary. They were really only evolutionary and the re- 
sults of careful thought and experiment They are but 
natural steps in machine industry. In announcing the five- 
day week, I said : 

The country is ready for the five-4ay week. It is bound to come 
through all industry. In adopting it ourselves we are putting It into 
effect in about fifty industries, for we arc coal miners, iron miners, 
lumbermen, and so on. The short week is bound to come because with- 
out it the country will not be able to absorb its production and stay 
prosperous. 

Events have fully demonstrated that the five-day week 
is as productive as the six-day week. The production 
has not been attained by speeding the men or doing any- 
thing of a like foolish nature. The production is the result 
largely of better methods, increased madiine efficiency and 
the greater interest of the men. We had somewhat less 
than a full year’s trial of the five-day week with Model T, 
but that was enough to give us ample figures of its worth 
so that we adopted it as a fixed policy along with the min- 
imum wage, and it has proved more than satisfactory in 
the making of the new model in which a high degree of 
accuracy is required. I mention that accuracy again and 
again because it is at the bottom of the new industry, The 
efficacy of the five-day week has with us been fully demon- 
strated. And it is now so far commending itself to Ameri- 
can industry as to be on trial in many places. Of course, 
the full case for the five-day week cannot be proved unless 
it carries with it a six-day pay. The purpose of the five- 
day week is not to compel people to live on five sixths of 
their present income, but to enable them to earn their 
present income, or more, in five sixths of the time. In order 
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to earn, men must be enabled to earn, and this enable^ 
ment is the responsibility of management. 

The human element in such an arrangement must be 
considered and from two angles. The first is from the angle 
of actual as compared to theoretical efficiency, and the sec- 
ond is from the standpoint of creating a leisure to increase 
the standards of living and through increasing these stand- 
ards to increase consumption. We have found — as has 
everyone — that eight hours a day is the limit of efficiently 
productive time for the average factory worker. 

With the five-day week our plan has been not to work 
on Saturdays and, of course, not to work on Sundays. We 
take for granted that Sunday is a day set apart. It is the 
Lord’s Day, and I consider it the duty of an employer to 
give his employees the opportunity to go to church with 
their families. It is up to them to make use of the opportu- 
nity, and we have no Sunday work at all except for watch- 
men and tenders. But, all other considerations aside, Sun- 
day work pays no better *:han work after midnight; it is 
not a day when men want to work in a factory, and even 
though they put in an appearance they do not do a normal 
amount of work. 

It has now been sufficiently demonstrated to us that the 
five-day week for men brings better results than the six- 
day week. Simply on the point of production it is as much 
better than the six-day week, as the eight-hour day is better 
than the ten-hour day. The five-day week is therefore a 
settled policy. 

The influence of a shorter working week on ccmsumption 
is obvious. The industry of this country could not long «dst 
if factories generally went back to the ten-hour day, because 
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the people would not have the time t. consume the goods 
produced. For instance, a workman would have little use 
for an automobile if he had to be in the shops from dawn 
until dusk. And that would react in countless directions, 
for the automobile, by enabling people to get about quickly 
and easily, gives them a chance to find out what is going on 
in the world — which leads them to a larger life that requires 
more food, more and better goods, more books, more music 
— more of everything. The benefits of travel are not con- 
fined to those who can take an expensive foreign trip. Just 
as the eight-hour day opened our way to prosperity, so the 
five-day week is opening the way to a still greater 
prosperity. 

Of course, there is a humanitarian side to the shorter day 
and the shorter week, but dwelling on that side is likely 
to distort the view, for then leisure may be put before 
work instead of after work — where it belongs. Twenty 
years ago, introducing the eight-hour day generally would 
have made for poverty and not for wealth. Ten y^ears ago, 
introducing the five-day week would have had the same re- 
sult. The hours of labour are regulated by the organization 
of work and by nothing else. It is the rise of the great cor- 
poration with its ability to use power, to use accurately 
designed machinery, and generally to lessen the wastes in 
time, material, and human energy that made it possible to 
bring in the eight-hour day. 

The eight-hour day law to-day only confirms what in- 
dustry had already discovered. If it were otherwise, then 
the law would make for poverty instead of for wealth. A 
man cannot be paid a wage in excess of his production. In 
the old days, before we had management and power, a 
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had to work through a long day in order to get a bare liv- 
ing. Now the long day would retard both production and 
a)nsuniption. At the present time the fixing by law of a 
five-day week would be unwise because all industry is not 
ready for it, but a great part of industry is ready, and with- 
in a comparatively short time I believe the practice will be 
so general in industry that it can be made universal. 

It is not necessary to bring in sentiment at all in this 
whole question of leisure for workers. In the old days those 
who thought that leisure was harmful usually had an inter- 
est in the products of industry. The mill owner seldom saw 
the benefit of leisure time for his employees, unless he could 
work up his emotions. Now we can look at leisure as a cold 
business fact. 

There is a profound difference between leisure and idle- 
ness. We must not confound leisure with sbiftlessness. Our 
people are perfectly capable of using to good advantage 
the time that they have off — after work. That has already 
been demonstrated. Perhaps they do not use their spare 
time to the best advantage. That is not for us to say, pro- 
vided their work is better than it was when they did not 
have spare time. We are not of those who claim to be able 
to tell people how to use their time out of the shops. We 
have faith that tlie average man will find his own best way — 
even though that way may not exactly fit into the pro- 
grammes of the social reformers. We do know that many 
of the men have been building bouses for themselves, and 
have dememstrated in other ways that the thrifty virtues of 
the forefathers have not been wanting in their sons. 

1 think that, given the diance, people will become more 
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and more expert in the effective use of leisure. For few of 
us have had the chance to learn. 

It is the influence of leisure on consumption that makes 
the short day and the short week so necessaiy. The people 
who consume the bulk of goods are the people who make 
them. That is a fact we must never forget — that is the secret 
of our prosperity. With the decrease of the length of the 
working day in the United States an increase of produc- 
tion has come, because better methods of disposing of 
men’s time have been accomplished by better methods of 
disposing of their energy. And thus one good thing has 
brought on another. 

Where people work longest and with least leisure, they 
buy the least goods. No towns were so poor as those of 
England where the people, from children up, worked fifteen 
and sixteen hours a day. They were poor because these 
overworked people soon wore out — they became less and 
less valuable as workers. Therefore, they earned less and 
less and could buy less and less. Needs are filled only 
as they are felt. They make themselves felt largely in leisure 
hours. The man who worked fifteen and sixteen hours a day 
desired only a comer to lie in and a hunk of food. He had 
no time to cultivate new needs. No industry could ever be 
built up by filling his needs because be had none but the 
most primitive. 

It is perfectly proper for the government to step into an 
industrial situation with laws — provided those laws only 
establ^i what experience has already demonstrated to be 
the best practice. Eight-hour-day laws are now all right 
because the eight-hour d.iy has been established. But a 
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five-day week law would be unwise at this moment and so 
also would laws restricting the use of machinery. Any kw 
passed in the belief that it will make work or spread work 
over more than the usual number of men is an invitation to 
poverty. And poverty always accepts the invitation. A deal 
of the poverty abroad may be traced to political make- 
work laws. 

The right use of leisure must be learned by experience. 
And there was no proper leisure in the old times. There was 
only Idleness. Merely to make a bare living, that is, to pro- 
vide the things to be currently consumed, such as food and 
clothing, requires very little time. The mere living is earned 
very early in the working day. That part of the business 
is over and done before the morning has well begun. We go 
far wrong when we say that it requires all the work that 
we do to earn our living. In these days we require so many 
more tilings than a living that a living has become the 
smallest part of what we earn. But there are a thousand 
other tilings that enter into the matter now — all the material 
necessities, conveniences, advantages, and opportunities of 
civilization. Oiu industries are turning these out in quan- 
tity, and the individual worker is providing his own share. 

We have no leisure class in this country. All the business 
of the wealthy would not support a single industry. Om 
buying class is our working class, and our working class 
must also become our “leisure class” if our immense pro- 
duction is to be balanced by consumption. Besides, it is 
only just and human and progressive and educational that 
the people shotild use what they produce. That, then, is the 
new basis for leisure. Instead of hurting business it helps 
it. We seem to forget that business is one half use. If we 
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always produced and never used there could be no bunness. 
But when we apportion the time between production and 
use we are acting in accordance with economic law. 

The burden of adjusting these functions so that they 
support each other falls upon management. There is no 
charity involved. Leisure, like everjrthing else, must be 
earned. No one has control of enough of anything in this 
world to give a constant supply of it to anyone; we must 
all produce it together. And this means a type of workman 
who knows the value of both leisure and labour. A man who 
knows how to employ bis free hours well will also know how 
to employ his working hours to best advantage. The two 
cannot very well be mixed, but the t3rpe of individual who 
can work with a will is the type that can also play with a 
will, and in his play he will be using the accumulated pro* 
duction of his labour. 

The people with a five-day week will consume more goods 
than the people with a six-day week. People who have more 
leisure must have more clothes. They must have a greater 
variety of food. They must have more transportation 
facilities. They naturally must have more service of various 
kinds. 

This increased consumption will require greater produc- 
tion than we now have. Instead of business being slowed 
up because the people are “off work,” it will be speeded up 
because the people will have more leisure to buy and will 
consume more in their leisure than in their working time. 
This will lead to more work. And this to more profits. 
And tihis to more wages. The result of more leisure will be 
the exact opposite of what most people might supper it 
to be. 



88 


MOVING FORWARD 


Mansgonent must keep pace with this new demand — 
and it will It is the introduction of power and machinery 
in the hands of management that has made the shorter day 
and the shorter week possible. That is a fact which it is not 
well to forget. 

Naturally all services cannot go on the five-day basis. 
Some must be continuous and others are not yet so organ- 
ized that they can arrange for five days a week. But if the 
task is set of getting more done in five days than we now do 
in six, then management will find the way. 

The five-day week is not the ultimate, and neither is the 
eight-hour day. It is enough to manage what we are 
equipped to manage and to let the future take care of itself. 
It will, anyway. That is its habit. But probably the next 
move will be in the direction of shortening the day rather 
than the week. 



CHAPTER VII 
The Peoblem of Aoe 

"^HE terror of the roan who works for wages has 
always been age. When he worked by hand he 
soon burned himself out and was approaching old 
age at forty. During a large part of the very crude machine 
age — ^from which we are now emerging — the work was so 
hard and required so little skill that an old man was not as 
productive as a young man. But now in our experience the 
larger wages and the easier work have greatly lengthened 
the effective working years of every man, and because of 
his training and steadiness the older man is to us more use- 
ful than the younger man. Indeed, one of our problems is 
now to see that enough young men are employed to keep up 
a steady flow of trained people. 

Age has never meant anything to me either personally 
or in my relations with others. We have employed hundreds 
of thousands of people in the past twenty-fiv'e years and 
have hod the opportunity to learn the comparative values 
of youth and age in a cold dollars and cents way. As a 
result, we have come to think not at all of age but only of 
experience and the capacity to learn. 

Anyone who stops learning is old — ^whether this happens 
at twenty or at ei|^ty. Anyone who keeps on learning not 
only remains young but becomes constantly more valuable 
— ^regardless of physical capacity. 
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Toniay’s limitations on the commercial value of a man 
or woman have nothing at all to do with the munher of 
years lived. There is a place for everyone who is willing 
to work and to try to go forward. There is no place for any- 
one who refuses to work or to go forward. It is not enough 
just to be willing to work. It is not enough just to desire 
to push forward. The two must be combined, for the one is 
of no use without the other. Anyone who is satisfied with 
the progress that he is making or is inclined to be thankful 
for having arrived at his present position is old. 

Having lived a number of years is a great advantage to 
anyone if those years have brought a background of ex- 
perience. It is usual to associate age with years rather than 
with increased experience only because so many men and 
women somewhere along in what is called middle age stop 
trying. They let themselves be old. And yet almost all 
enduring success comes to people after they are forty. 
For seldom does mature judgment arrive before then. 

There is really no problem of age. The real problem 
is to induce people to use what is in them. I am thoroughly 
convinced that everyone is capable of doing at least twice 
as much as he or she is now doing. They need only to be 
spurred on. 

Then there is the kind of man who sincerely thinks that 
he can do only one sort of work. Some years ago, just after 
we began to make tractor experiments, I was driving in 
akme to the factory, and I picked up an elderly man who 
was carrying an old suitcase and apparently waiting fmr 
the trolley car. We fell to talking on the way in, and he adc- 
ed me if I knew of a good livery stable in Detroit 
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“There are not many livery stables now," I told him. 
“They are going out of style, aren’t they?" 

“Yes, they have in Ypsilanti where I came from,” he 
answered, “but there are still some in Detroit, and 1 will 
try to find one.” 

“Well,” said I, “do you have to have a livery stable?" 

“It’s the only thing I know how to do,” he said. “The last 
stable in my town closed yesterday, and I’m going to see 
what there is in Detroit.” 

We drove on into town, and I suggested that we might 
find a job for him in the factory. He didn’t know about 
that; the idea was new to him; he rather felt that he had 
to work around horses. Before we reached the factory he 
had changed his mind. The employment department placed 
him, and he has been working ever since and, incidentally, 
earning several times as much money as he could ever have 
had in a livery stable. It had never occurred to him that he 
could do anything other than tend horses. We may smile at 
him, but you would be surprised to know how many people 
are just that way. Only it doesn’t happen always to be 
livery stables. 

We have thousands of such cases, for ever since it be- 
came known that previous experiences did not count with us 
our factory has been in the nature of a refuge for com- 
petent men who were miscast in the first jobs they under- 
took or who saw their callings vanish. We have clergymen, 
doctors, lawyers, and every known sort of mechanic and 
craftsman working at the machines: in fact, we have never 
yet wanted any kind of specialist that we have not been 
able to fii^ simply by lool^g over the emplo]rment cards. 
These men have made good with us. They could have made 
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equally good somewhere else, but they were afnud to try 
— they had thought they could not apply for any job with- 
out a record of experience. 

A very considerable proportion of all men and women 
find it more profitable to be employed by someone than to 
start anything on their own account. There is no general 
rule. Some people are at their best when working on their 
own account, while others — and probably the majority — 
are at their best when under direction. The one class has 
not more ability than the other. It is not so much a matter 
of ability as of temperament. Some men will assume ten 
times the responsibility for an employer that they would 
assume for themselves. Other men and women dodge re- 
sponsibilities of every kind from the very moment that they 
start working. Every so often one hears reports that this 
or that corporation is refusing to hire men or women over 
forty, and then comes a crop of newspaper articles about 
the serious problem of the man or woman who needs a job 
but cannot get it because he or she is over forty. Every 
two or three years we are surprised to learn that not only 
are we refusing to hire anyone over forty but that we are 
discharging those who have reached that age. For the past 
ten or fifteen years we have not even bothered to contradict 
these reports. 

In point of fact, we should prefer, if we could make the 
choice, to have all of our people between thirty-five and 
sixty years old, for then we ^ould have a stable and expe- 
rienced force. We should not care bow mudi over sixty the 
men were so l<mg as they could do their work. Under no 
drcumstanoes would we have a working force made up tmty 
of young men. It is absolutely necessary, in order to get 
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tbe work through, to have a solid framewwk of older and 
more experienced men who know exactly what they are do- 
ing. Not long ago in the laboratory at Dearborn I wanted 
to find out about some work that was being done. The man 
who told me everything that I wanted to know, and in 
clear, quick fashion, was a white-haired, slightly stoop- 
shouldered man. He was the keenest man in the group and 
was just as alert physically as he was mentally. 1 asked 
him his age, and he said he was seventy-four. 

It is not to be expected that a man of seventy will have 
as much endurance as one of twenty-five. It is not at all 
necessary that he should have, for by the time a man has 
reached seventy he ought to have something a great deal 
more valuable than physical strength. However, the 
records of the employment department show that the work 
which calls for endurance is best served as a rule by men 
who are forty and over. Younger men seem to tire of jobs 
of this kind rather quickly and want to be transferred to 
lighter work. 

The reason why employment cannot be restricted to men 
or women over thirty-five is that a certain number of 
younger men must be taken on for training, and also be- 
cause a large employment roll ought to be as nearly as 
possible a cross-section of society. Recently on a day when 
tibe factory count was 92,208 men, of whom all but 1,477 
were on day rate, the ages and number of men at eadi 
age were as follows: 

Fnnn 18 to 20 ytars old 1,288 moi 

« 21 “ 80 “ “ 25,218 ” 

“ 81 “ 40 “ “ 84,585 “ 
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From 

41 

to 40 years old 

21,764 men 

l< 

41 

“ 60 

44 44 

6,600 “ 

14 

61 

“ 70 

44 44 

1,247 “ 

14 

71 

“ 78 

44 44 

47 " 

44 

74 

“ 83 

44 44 

22 “ 


This we believe is a fairly representative cross-section 
of society. It will be noted that we employ considerably 
more than twice as many men above thirty as under thirty 
and that the largest group is between thirty-one and forty. 
The group above forty, however, is larger than the group 
below thirty. We have more men over sixty than we have 
under twenty. These figures do not bear out the impres- 
sion that forty or any other age constitutes a dead line of 
employment. [Note; For the arrangement according to 
ages see the table at the end of this chapter.] In fact our 
employment department makes no age distinctions what- 
soever. Fitness to the work is the only requirement. The 
older man woidd probably be assigned to a somewhat 
slower job than the younger man — that is about the only 
difference one would notice. We expect the younger men 
to be faster than the older men, and this generally — ^al- 
though not always — turns out to be the case. Some of 
our fastest men— -by which is meant men who can handle 
certain kinds of light work very quickly — are around 
fifty. 

Our experioice with wmnen workers is not large — 
although it is ccmsiderable. We have no objection to the em- 
ploymoit of wcHnen, but only a small portion of our work 
is suited to them, and we also have the very definite p<di(7 
of not employing any women wlm do not have others de- 
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peodcat cm them. On the ivliole I share the feding that 
women’s least vahud^te oontrilmtion to life is made through 
industry. 

The whole question of age door not seon to me to be 
important. Age is not so much a bar to the old as it is to the 
young, and more especially to the young boys. 

The only jobs freely open in most places to boys without 
experience are dead-end jobs at low wages. If the job has 
a future, then the boy is expected to start at almost nothing 
a week. How he is to h've, how he is to stop being a normal 
boy and turn drudge, has apparently concerned no one. 
We penalize the boy for his lack of experience. We ought 
to penalize ourselves for that lack. 

A boy just out of school is not experienced in any line 
of work. What he learns in school does not fit him for work 
and especially for mechanical work. Often he comes out 
with a strong prejudice against work and particularly 
against any work where he cannot wear a white collar. The 
education he is supposed to get does not seem to take. That 
is one of the reasons why we started our trade school — of 
which more will be told in a later chapter. 

We take no stock in this talk about boys and girls hav- 
ing degenerated. They are no crazier to-day than ever they 
were — it may be that they have more sense than they used 
to have. Certainly the girls have more sense, for they have 
more freedom and thus greater opportunity to gain sense. 
S<»ne people seem to think that they dren queerly and act 
queerly. We think they are dressing sensibly and that they 
axe blister and more able to take care of tbonselves than 
ever they were. 

Just putting these boys to work b not enough- Ko kind 
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of useful work is degrading, but one kind of work may 
morally be more helpful than another kind. Accurate work 
has a morality all its own. We want to teach these boys 
accurate work and pay them well for it Then, we believe, 
the immorality of crime will not have to be preached to 
them. For crime will then show up for what it is — ^a very 
hard and footless way of trying to get money. 

It would help if our educators should discover some- 
thing about industry and change the direction of educa- 
tion toward it instead of away from it For a long time 
it was felt that one who went in for books was entering 
the “learned” world, while one who went in for machinery 
was entering a lower plane of living. Only a few are 
even now realizing the vast amount of learning which 
underlies mechanics, the incessant research and experiment 
its development demands, the precise knowledge of natural 
law involved in all its processes, and the endless exploration 
by scientific outposts. 

This is the age of accuracy. It is the age of good work. 
We measure time in smaller fractions than before and can 
now do much more with our day. On every hand there is 
accivacy and a demand for more accuracy and an increase 
of the technical means of obtaining accuracy — os was dis- 
cussed in the earlier dtapters. 

Accurate planning for accurate work has another and 
very important human side. The work and the jobs are all 
planned, and thus they can be divided into classes accord- 
ing to the skill and strength required in each. In other 
words, an industry begins to have jobs which can be graded 
according to the degrees of age, ability, and experience 
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within a community. That is, the roster of jobs in an in* 
dustry can and ought to represent a cross-section of a 
community. 

However, every class of human beings except one gets a 
chance to earn a living. Whether or not the chance is ac- 
cepted is another matter. The one class that does not get a 
chance, regardless of ability or of actual performance in a 
job, is made up of those men who have been in jail. It is 
somehow considered highly virtuous to have nothing at all 
to do with a man who has been jailed; men who are trying 
to make good are discharged once their records are un- 
covered. And of course they are driven back to crime. Those 
are the men who need help and who do not get it. 

We have done our best to help by not asking any 
questions or making any record of where a man has worked 
before. We do not care anything about references, and 
a man is kept or discharged solely on his record with us. 
That record we do keep. From time to time men have came 
straight from jail to some of us, told their stories, and asked 
for jobs. Most of those men we manage to place and not 
even the employment department knows that they have 
prison records, for we never send a man to the employing 
ofBce to be given a job on the ground that he is a reformed 
or about-to-be-reformed criminal He is sent down as a 
friend that we should like to see placed and that is all there 
is to it. The man stands on his own feet and nearly always 
he becomes a valuable employee — cmce he has gained his 
self-respect and the knowledge that he is not going to be 
hounded for anything that he has d(me in the past. I recall 
one man who came to me after several years in jail I asked 
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him if he was living' with his wife and he said, somewhat 
embarrassed, that he was not. 1 told him that he would have 
to go back to his wife. 

•‘Yes,” he said, hesitating, “but that is the trouble. That 
is why I was sent up. You see, I shot her in a row.” 

That just made the cast more interesting. We put him 
in a job, and then he had a relative who needed a job, and 
finally we got him all squared up at home, and he has been 
working for us for many years now. There are many such 
odd cases but we know of them only in a personal and not 
at all in an official way, for the facts are not of record. An 
official of Detroit once asked us to give him a list of all men 
in our employ who had served prison terms. We told him 
to come and get it if he could. 

The ex-convict trying to keep out of trouble and earn a 
living generally has a hard time of it. He has a real case. 
But the men or women who talk about age as a bar to work 
arc usually making an excuse to avoid work. They may con- 
vince themselves that they are sincere — it is not hard to 
fool one’s self — but actually they are not so anxious to 
work as they claim to be. For otherwise they would forget 
aU about age and pitch in and get work. 
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86 
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48 
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£4 

40 
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7£ 

19 

41 
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78 

14 

4£ 
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74 

8 

48 
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75 

4 

44 

£501 

76 

8 

45 

£4£0 

77 

5 

46 
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78 

4 

47 
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79 

1 

48 
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8£ 

1 

49 
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88 

1 
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1.477 
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Day Bate Salary 
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49425 1,419 

29,287 37 

90,731 1.477 

Factory count 

92408 



CHAPTER VIII 
Toward Abolishing Povebtt 

^HE boom philosophy has so infected our busi- 
ness thinking that it is uncommon to find anyone 
discussing business affairs except in terms of pros- 
perity and depression. It seems to be impossible to think 
of business except as in one or the other of these extremes. 
People seem to feel that business must attain increasingly 
high pressure, or something is wrong. It is not so when 
they discuss their water supply. It is a good water sys- 
tem that supplies the community’s need for water in the 
quantity and at the time the water is required. We don’t 
talk about boom and depression there. Continuous and 
sufficient supply is enough. And what is business but a 
supply of other commodities? — ^none of them to be com- 
pared in vital importance with water. Our work of sup- 
plying the needs of the world very often does not get done 
because attention is distracted by our philosophy of booms 
and depressions. 

One of these days I hope the politicians will cease mak- 
ing capital out of business omditions. They will not cease 
doing so, however, until the leaders of business cease try- 
ing to gain what they imagine to be business advantages 
through the aid of politicians. It does not make mudi dif- 
ference whether the politicians paint tl^ picture so rosily 
as to induce people to believe that they can gain their liv- 

too 
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ing without work or whether they paint it so darkly as to 
induce people to believe that there is no use working. 
The net result is the same—the minds of the workers are 
taken off the real task. 

When the boom spirit is on, people are led into extrava- 
gance and then into debt, and then into gambling in the 
hope of somehow getting quick money to release them 
from the economic predicament brought on by extrava- 
gance and debt. When the reaction comes the expendi- 
tures go as far below the normal line of need as they went 
above it during the boom. And so it comes about that the 
business of this country has had very little experience 
with anything in the nature of normal progressive con- 
sumption. 

That is worth considering. It is quite clear on look- 
ing back that we have had sufficient experience with 
extravagance, debt, and speculation. But more is clear 
than we like to confess, namely, that the people had to 
be initiated into the degrees with economic error; the 
doors had to be thrown open and inducements to enter 
had to be offered; and the v’.ole movement took place 
under the auspices of American business. The people can 
be no more extravagant than business induces them to 
be: they can go no further into debt than business per- 
mits them to go: they can gamble only when business — 
or something that passes under that name — provides the 
opportunity. Let that be candidly and seriously consid- 
ered, and then let us ask if this great power of business 
for social education and social leadership cannot be used 
to build up a system of normal, continuous, and pre^es- 
sive supply and consumption whidi will replace the 
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periodically collapsing system under which we hare beea 
working. We cannot blame the “times”: the times have 
otuses. We cannot forever discuss prosperity and depres- 
sion: these things are symptoms and our usual kind of 
prosperity is not even a good symptom. 

A need implies the supplying of a deficiency. A nation’s 
needs are determined by the nation’s civilization. The 
needs in America are great because America is, in a mate- 
rial sense, highly civilized. And as a nation ascends the 
ladder of material civilization its needs increase. 

The matter of individual needs must be left to the in- 
dividuaL It is for him to determine just what constitutes 
a necessity for himself. His reckoning must be based on 
his logical ability to pay, on the use to which he will put 
the article, and on whether that use is a matter of the 
present or the future. 

When people are led to buy things they do not need 
and cannot afford, an artificial prosperity is created. Pur- 
chasing beyond ability to pay and beyond the need to use 
brings about the exchange of non-essential goods in great 
volume and a dangerous expansion of debt. When the 
natural reaction arrives, people become panicky. Those 
who have been buying beyond their limits swing far below 
the line of common sense and refuse to buy even ordinary 
essentials. This sudden withdrawal of purchasing power 
affects all classes of industry. There can be only one re- 
sult. Busina becomes stagnant, factories are closed, men 
are thrown out of work. And aU because a certain normal 
and ascertainable balance was destroyed, not by the 
**times,” but by misdirected and often brilliant business 
effort 
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Just as many people need things as ever. Just as many 
need the work. Yet because of some miscalculation, or 
rather, utter lack of calculation, the connection between 
producing and consuming is broken and everybody suffers. 
The responsibility does not lie entirely with the producer 
— though he must as the leader bear a large share of the 
blame — and the purchasing public must share it with 
him — but the emphasis now is upon the responsibility of 
business. 

Business in the old manner was always cowardly. It 
was afraid. It was even afraid to admit that the weather 
could be bad. Any big newspaper office will furnish stories 
of protests made by merchants against news items an* 
nouncing that rain could be expected to*morrow or that a 
cold spell was coming for Saturday. 

The superstition of the business man has been that if 
he would only call business good, business would be good. 
A loud booster was an optimist; a true reader of the signs 
of the times was a pessimist. And instead of doing any* 
thing to correct the condition of business this kind of 
man just keeps on talking until there is no business left 
to talk about. 

V The statistics that pretend to show the condition of the 
cotmtry are often unreliable, since they cannot distin* 
guish between sound business and unsound business. 
Sound business is that in which goods change hands and 
are paid for. Unsound business is that in which goods 
are forced out for the sake of keeping up the appear* 
of movement and are not paid for. And it is always 
possible so to stimulate the apparent business of any 
ocanpany to a point where it can be presented befmv the 
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public as a successful enterprise whoi really it is failing. 

The number of things whidb are currently cited as mak> 
ing for good business or for bad business is truly extraor- 
dinary when the things are viewed by themselves. It is not 
so extraordiiuiry when they are viewed in their surround- 
ings, for then it is seen that they are expedients to avoid 
the labour of thinking. It is a natural tendency to do what 
someone else is doing and to assume that because that 
someone else seems to be successful it is safe blindly to fol- 
low him. That is the fallacy of all systems of manage- 
ment which are offered as recipes for success. No one can 
draw up a system of operation by which a business can be 
managed at all times. The best that can be done is to draw 
up a plan showing what is being done now. To-morrow, 
having learned something, the tack may change. Modem 
business is sailing an uncharted sea. It needs managers 
instead of systems of management — ^managers whose 
authority is their knowledge, insight, and clear reading of 
the signs of the times. Management, as a system, is merely 
the accxunulated precedents which previous managers 
established in their special set of conditions: the conditions 
have changed: the precedents are no longer authoritative. 
What business calls for to-day is not followers of prece- 
dent, Imt makers of precedent: and this can never come 
from mm whose business life comprises sales and profits: 
it must come from mm who see business under the aspect 
of a social circulatory system of supply. Supply, not sales- 
manship, is its key-word. 

Saleanandiip, whm it has developed every sdsmae to 
get goods into everybody’s hands, comes to an end. Busi- 
ness that exists merely to ke^ a sales force gmng at e^t 
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that force wants to do, and in the way it wants to do it, 
may have a merry time for a period, but it comes to a 
sudden end. 

A common delusion in what is called salesmanship has 
to do with the selling against a rival instead of to Uie 
public. Whenever I hear of a business man gravely dis- 
cussing what he calls his “competitors,” I know that he 
is not managing his own business, but is being subtly 
managed by the effect his competitors have upon his mind. 
If a business be devoted to service it can have no rivals 
or competitors. A business which takes its ideas from 
other businesses either through fear or emulation and 
merely copies them has nothing which can really be called 
a foundation. I have often said that the time spent in 
studying one’s competitors is time wasted. The time can 
be more profitably spent in studying one’s own product 
and the needs of the public. 

We have never, in settling on our own designs or 
prices, given the slightest attention to what anyone else 
was doing in the same field. If we do not know how to bet- 
ter our product, we have simply demonstrated that we 
have no right to be in business and ought to get out of 
the way of progress. Any attempt to crush one’s rival 
for the purpose of gaining his business is not only a crimi- 
nal misuse of power but also a great waste of effort, for 
someone else is certain to come along and take away the 
buying public while the competitors are fighting. 

The instinct to crush a rival is the pettiest expression 
of power. He who misuses loses more than be who is 
misused. It is misuse of power to impede a rival, because 
it is an interference by one who has no right to interfere. 
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Every man has enough to do in bis own field. The great 
danger of competition that has only the competitor in 
view is that both competitors sink to the level of an alter- 
cation, while the public buys elsewhere. Competition in 
the sense of rivalry in service is another matter; it is com- 
petition with the good of the public in view, and under 
this form of competition all competitors and the public 
are benefited. But the crush-my-rival kind is doomed to 
trip itself for a hard fall. 

The abolishing of poverty is, as far as I am concerned, 
the only end of business which is worth considering. It is 
from this point of view, and only from this one, that we 
can see the futility of selfish competition and the utter 
fallacy of the profit-motive. Once we see the ultimate 
purpose of business as a factor in the life of man, we are 
through with all the little twiddling fancies that formerly 
passed for business wisdom. The abolishing of poverty is 
the only legitimate purpose of business, and its accom- 
plishment is not an impossibility unless we imagine that 
it can be done all at once by edict. The reasons for poverty 
are highly individual as well as highly social — that is, 
there are povertyizing influences for which society as a 
whole is responsible, and others for which the individual 
is responsible. Business by its methods and purpose may 
have a very great effect in removing the social causes of 
poverty, and through its skilful manipulation of am- 
bitions and desires may have an equally beneficial effect 
on individual causes of poverty. For there is no question 
of the power for mass 8U|^^ti(m which modem business 
poss»ses. But it has not yet been used for the greater 
ends. 
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Prosperity can be in a measure controlled and so also 
can poverty. Poverty can be controlled to the vanishing 
point. But neither control can come from above. The con- 
trol must start with the family unit itself in its buying — 
not in limiting its buying, but in buying wisely and in- 
sisting on values. 

The foundation of prosperity is the family. Each 
family is, or should be, its o^m business manager. The 
material affairs of a family are as much a business as the 
affairs of an industrial corporation. Fortunately, a suf- 
ficient number of families always know this instinctively 
or have figured it out for themselves, and they arc enough 
to guarantee the economic stability of the nation. The 
family that docs not keep itself solvent, that unduly 
mortgages its future for non-essential and non-productive 
things, not only endangers its own solvency but decreases 
the margin of safety upon which the nation depends. 

Any system of business in which the money lender too 
conspicuously thrives is not a truly prosperous system. 
The greater the spread between the supply and the need, 
the more middlemen squeezed in between production and 
use, the heavier is the drag on the nation’s prosperity. 
Credit is an admirable device when it lessens the spread, 
but when it increases the spread it becomes an enemy to 
economic health. 

' There is all the difference in the world between invest- 
ment and debt, and it should be learned. In the end the 
proper management of the country devolves upon every 
household, and it cannot be band»] over to profiteering 
finance, for then sales and not supply becomes the motive; 
ai^ even these sales are not properly sales, but only ap- 
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parently so, for nothing has as yet been paid for. A 
transaction in which the purchaser does not really own 
his purchase because he has not paid for it, and in which 
the seller is not really quit of his product because he has 
not collected for it, is not a sale. It is a state of suspense 
where the buyer has not really got the goods and the seller 
has not really got the price. 

By certain intensive methods of salesmanship, people 
are made to believe that they want lots of things that 
they do not need. This is in the end bad business for every- 
body because the artificial strain put upon the purchasing 
power reacts upon production and trade receives a blow. 
Normal buying and normal selling are needed. 

It is said that we as a country cannot stand prosperity. 
But what is there about prosperity that has to be stood? 
Have we ever really had national prosperity? And should 
not prosperity be a natural rather than an unnatural con- 
dition? Do we worry much about a man not being able 
to stand good health? It is also said that as a country we 
have gone so far toward the perfection of production that 
we are in danger of being swamped in a sea of goods. 
What is there to all this? 

It is well to bear in mind that whether or not we have 
prosperity depends on the standard used for comparison. 
If we compare our present conditiem with past ctmditions 
then we have prosperity. If, however, we compare what 
we now have with what we shall have in the future, then 
we have hardly scratdbed the surface of prosperity. For, 
much as many think we have developed this country, 
actually we have scarcely begun its development. We 
have, as yet, scarcely occupied it. We have not evoa 
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learned what there is in the country to develop. Far from 
seeing the end of development, we can scarcely see more 
than a beginning here and there. 

And likewise with production. We have made some 
progress in production, but only one end of it — the shop 
end. The rest remains to be done. But through our present 
progress we gain an inkling of how much more we ought 
to know and eventually will know. Certainly we are as 
far away from perfection in production as ever we were, 
for production begins much farther back than we usually 
think and ends much farther on. Is anjihing really pro- 
duced until it has been distributed and consimied and its 
essence made to serve some valuable human end? Each 
step takes us on our jom-ney, but the horizon is never 
nearer. 

If people of this country be thought of as arranged in 
tiers of buying power, then one can get a notion of what 
has been happening. Not noany years ago only the top- 
most tiers — the wealthy and the near wealthy — ^had 
adequate buying power, and there was not really much 
for them to buy. The lowermost tiers Iiad almost no buy- 
ing power — they considered themselves lucky to get 
enough to eat and a place to sleep. 

Mr. Edison has truly said that once a man is assured of 
enough to eat, his wants become unlimited. This is very 
true. Anyone whose whole struggle is for food is not 
going to have any thoughts beycmd food. But when the 
getting of food is no longer an anxiety, then wants begin 
to rise — and to soar. In this country practically no one 
is just grubbing for food. 

We have changed our definition of poverty. It used to 
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be that no man was poor unless he was starving. Under- 
nourishment to-day is due more to ignorance in the choice 
of foods than to the lack of food. Therefore, few of our 
people are in the condition of not wanting anything. Peo- 
ple want things because they want life, and things are the 
servants of life. At first the wants and the choice are per- 
haps not discriminating. But as familiarity with plenty be- 
comes widespread, taste and judgment and responsibility 
appear. The one way to emancipate a people from a crass 
materialistic state of mind is to give them plentiful mate- 
rial possessions, for materialism grows from lack not from 
supply. 

We have been learning a little to use what we have, and 
that use has put money into circulation — ^which means 
that buying power has been put into circulation. As this 
circulation widens, it touches tier after tier of the public, 
and thus the demand for products steadily grows. As we 
learn more and more about use and the relation of use and 
waste, this demand will continue to grow. It will diminish 
only if we sit back and neglect the development of our 
country in the false belief that already we have developed 
it, or — worse still — imagine that we are developing it so 
quickly that nothing will be left for those who come after 
us. 

There never was less likelihood of our exhausting the 
natural resources of the country than there is to-day, be- 
cause nowadays all kinds of waste are being reduced to a 
vanishing point, the same materials are being used over 
and over again, and new uses are constantly being found 
for everything we have. Cmnparatively speaking we are 
using up less of our resources because we are getting more 
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use out of what we use. There is to-day so much to be 
obtained in the way of by-products from that which was 
formerly discarded, that it is often hard to distinguish 
between the product and the by-product For instance, 
in our industries we no longer use raw coal as fuel. It is 
with us a raw chemical from which we obtain a number 
of useful derivatives, some of which serve as fuel. Heat 
is only one of the by-products of coal. Through the distil- 
lation of refuse wood we obtain values commensurate with 
the value of the lumber. There is waste to-day but it is 
not the same sort of waste that our forefathers bothered 
about. They paid a great deal of attention to the waste 
of materials, but none at all to the waste of human beings. 
We are coming to an exactly reverse attitude, and we 
regard the waste of materials as important only as it rep- 
resents the waste of human beings, for the waste that we 
practise upon the original store of wealth is always repair- 
ing itself. The waste material is replaced. The earth never 
ceases making what we need and is prepared to fill future 
needs of which we have not now the slightest knowledge. 
If men waste energy it is lost to them as individuals— 
but the great reservoir of energy on which all life draws is 
not exhausted. 

There is a kind of economy that represents only fear. 
It is a reaction to extravagance. Economy is the rule of 
half-alive minds. It is better than waste, but it is not so 
good as use. Those who pride themselves on their economy 
sometimes bristle when it is attacked, as if one of the 
virtues had been denounced. But is there anything more 
pitiable than a poor, pinched mind spending tJie rich days 
and months squeezing a few coins and paring the net^i- 
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tics of life to the very quick? Indeed, there are two kinds 
of waste; that of the prodigal who throws his substance 
away in riotous living, and that of the sluggard who allows 
bis substance to rot from non-use. In the precious things 
of life the strict economizer may be classed with the slug- 
gard. The beauty of the principle of use is that it con- 
tains all the advantages of economy and at the same time 
gives healthy expression to all the instincts of which waste- 
fulness is a diseased symptom. Most people’s extrava- 
gance is a reaction to severe suppression cf expenditure. 
Most people’s economy is a reaction to extravagance. 
Under the principle of use the broadening experience of 
expenditure is obtained, as well as the self-control and 
discipline of economizing. 

The fearful are forever predicting shortages of this or 
that essential commodity — but the shortages never appear 
according to schedule. Every so often we are told that the 
supply of petroleum can last only a few years. The soil, it 
is predicted, will lose its fertility in the comse of the 
years, and we shall all die of starvation. And thus it goes. 
If a group of people decide on the exact day and hour 
when the world is to come to an end we do not give credit 
to their forecast. But if some man who is called an 
economist or a scientist decides that a part at least of the 
world is coming to an end— oil, wood, iron — fifty or a 
hundred years hence, then his statement is taken as seri- 
ously to be considored. 

Is it not more to Use point to take what we have at its 
face value in the expectation that, whenever a shortage 
in any ccanmodity develops, a new and better substitute 
will be found for it? The countiy already has so numy 
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substitutes for wood that the lumber men are worried Jest 
the public get too far away from the use of wood. The 
far future is going to care for itself, anyway, and the 
best that we can do is to plan for to-day and for the near 
future. On that basis it is perfectly apparent that we 
have not begun to make the provision for to-day that it 
is within our power to make. 

The present era of comparative prosperity coincides 
with the development of automotive transport. That has 
developed many millions of mobile horsepower and this in 
turn has caused a start toward rebuilding the country. It 
is responsible for the making over of thousands of miles of 
roads and for the building of thousands of new sections 
adjacent to cities. It has spread out the cities, but also it 
has brought the farm closer to the town. The single matter 
of giving people a chance to move about and see the world 
is an element which of itself would be sufficient to change 
the character of the people. 

The results of this development — at the best only a 
partial development — ^give an idea of what may come 
about with a fuller development Or, instead of “fuller 
development,’’ one might say the opening of wider oppor- 
tunities. 

It is not logical to divide the country into agricultural 
and industrial groups. Industry has already passed west 
to Chia^ and beyond, while the South, which used to 
know only cotton, is now quickly becoming industrial be- 
cause it is beginning to use its water resources for the 
generation of power. The shift is everywhere from wholly 
manufacturing or whoUy agricultural to a balance between 
the two. If anyone would figure up the producti<m of the 
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small truck gardens, which so many factory workers may 
now have because of the automobile, the total would un- 
doubtedly be astounding. 

We are very gradually learning the meaning of trans- 
portation and power and their relation to both industry 
and agriculture. We now know that if any district be given 
the two fundamental elements of transport and power it 
is bound to grow. This is shown by the gradual de- 
centralization of great industries. Industry can centre at 
the source of raw material and power, or at the market. 
Industry did centralize around one or the other of these 
points. That is changing because both these centres are 
expanding and overlapping, and a centre is almost any- 
where an industry wants to settle. This has had the ex- 
cellent effect of decentralizing industry and enabling it 
to disseminate its employment benefits through many 
widely separated communities. 

We undoubtedly need more railroads and also we need 
a very large extension of public roads for automobiles 
and trucks. The railroads and the trucks are not com- 
petitors — as was at first imagined. Each in its sphere feeds 
the other. The airplane is developing, and it also will have 
its sphere and will breed business for all other forms of 
transportation, for it will open up regions that now in 
point of time are inaccessible. But we have very little pro- 
vision for the cheap tnmsport of heavy, bulky freight that 
does not have to get anywhere in a great hurry. We also 
have large sections of the country that are but thinly 
peopled because of a lack of transport, of power, and of 
water. 

A iroterway gives the dieapest facility for heavy trans- 
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port. We have an abundance of such waterways. Develop- 
ing a waterway for transportation fortunately brings bene- 
fits in many directions. The first is that the dams and 
reservoirs required to give a steady depth of water for 
navigation fit in perfectly with the generation of power 
by electricity. We now know how to get the utmost out of 
the water fiow and also economically to transport the 
power over considerable distances. The second benefit 
arises from the flood control, which is a necessary incident. 
The rush of waters that causes a flood can be so retained 
as to provide an even flow in times of drought. The third 
great reason is that the massing of big bodies of water 
helps the rainfall and also provides for irrigation. 

In any particular case, one of these elements may be 
much more important than the others, but they all work 
together. The country already has before it a number of 
these projects — all of which have been banging for years, 
not because their merits are disputed and not because the 
necessary engineering skill or the necessary money is 
lacking, but because all of the projects require a clearing 
of the way by the national government in cooperation 
with state governments. 

There are a few projects that might at once be under- 
taken and concerning which engineering opinion is 
practically agreed, except for what are not much more 
than details. Their cost is not important. We have the 
'money. And from a national standpoint they should not 
be looked at in terms of dollars spent but rather in terms 
of dollars circulated. For th^ projects alcme oug^t to 
start enou^ money into circulation to give employment 
to anyone who will work, and thus to move up another 
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tier of people into the region of larger buying power. For, 
while the actual building will be far from the present 
centres of trade, the money will circulate through every 
part of the nation and increase the demand for the prod- 
ucts both of the farm and the factory. 

The building of these works — extending as they must 
over a number of years — will not only prevent imemploy- 
ment during the period of building but the wealth they 
will create and liberate when done will step up the whole 
country to a new level of prosperity. For they will not 
only add directly to production by the provision of power 
but they will still further spread out industry which will 
in turn stimulate other lines of activity and thus increase 
the employment opportunities of the people. 

An element that serves to delay the beginning of these 
great pubUc projects is the belief that public resources 
should be retained by the government and also operated 
by the government. Behind this belief is the thought that 
ownership is more important than use, and it begets a 
condition wherein the people have to pay an exorbitant 
public cost instead of a reasonable private profit. 

For it is a demonstrated fact that private ownership 
can cam a satisfactory profit in any form of enterprise, 
charging prices or rates which imder government opera- 
tion would result in a loss. I have never beard of a man 
who has had any experience at all in the conduct of any 
kind of business who believes in government ownership 
or operation. It is wasteful and it is bound to be waste- 
ful because men working under the government and sub- 
ject to inexpert direction, and political indecision, and 
frequmi partisan investigatimis, not to speak of the 
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vagaries of theoretical reformers who think that business 
is the enemy from which the people must be saved are 
more interested in avoiding the doing of anything that 
might be criticized than in getting ahead. Indeed — regard- 
less of salary — ^it is almost out of the question for a govern- 
ment to engage the best managerial brains. The best brains 
will always care more for the work than for the job, but in 
the government the temptation is to retain the job. 

All this is true wherever the government has sought 
to enter business. I must say, however, that in the govern- 
ment’s proper business there has usually been a fortunate 
amount of brains. It is the brains in government that 
realize best the hopelessness of a government becoming 
a business success in any sense. There is no profit and 
loss account staring a government in the face. There is 
no check upon high prices or poor service, such as cus- 
tomers can exercise upon private concerns. A government 
can monopolize a service and thus compel one to use it, 
it can under-serve and over-charge and make one pay a 
deficit in the form of taxes. All these conditions are ut- 
terly destructive of all the elements of business. 

As to the possibility of a private profit when the re- 
sources of the nation, such as water power, are developed, 
to my mind the logical approach is this: Which is the 
more important: What the man gets? Or what the public 
gets? What we lose sight of is the fact that every de- 
velopment of whatever kind is a public development. 
Nothing other than wide and satisfactory public use can 
make any private venture profitable. The public, in the 
last resort, has the full use of every private service, with 
ncoie of the responsibilities shtmld it prove a loss or a 
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failure. But under government ownership the deficits come 
out of the public pocket in taxes. Private profits go back 
to the public. There is nothing else to do with them. No 
man can spend much on himself or his family, and his 
surplus has to go back into some enterprise from which 
he hopes to gain a profit. 

All of this does not mean that the government should 
have no part. But the great duty of the government in 
public and other works is to make the way easy for the 
public to gain benefits. It is not equipped to make pros- 
perity, but it is equipped to make prosperity possible — 
just as it is equipped to make prosperity impossible. 

The chief danger here is that a programme of de- 
velopment may be so twisted as to become a programme 
of charity — ^that work will be allotted to men because they 
need jobs and not because the work ought to be done. 

The very best charity is to help a man to a place where 
he will never need charity. Nothing seems more useless 
than the trouble we take to ease the effects, when half 
that trouble would sen'e to destroy the cause. 

Human sympathy is a great motive power, and no cool, 
calculating attitude will take the place of it. All great 
advances are due to human sympathy. But we have been 
u^g this great motive force for too small ends. If human 
sympathy prompts us to feed the hungry, why should it 
not give a much greater prompting toward making 
hunger impossible? If we have sympathy enough for 
people to help Uiem in their trouble, surely we ought to 
have feeling enough to help them out of their trouble. It 
is a curious fact that more people can be got to help n- 
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heve poverty than can be got to devote their energies to 
removing poverty altogether. 

Our first duty we owe to ourselves. We must do our 
best where we are. We must be fair where we are. We 
must do honest work where we are. No one who throws 
down his tools is helping to abolish poverty. Whatever 
v;e do in the future we may be sure of this: We shall 
never be able to make any programme go without work. 

Work is a good quality to be developed. Every man 
who works is helping to drive poverty out of the world 
— first his own and then that of his fellow beings. 

The man who does better and more productive work 
to-day than he did yesterday is a social reformer of the 
highest type. It is not the men who are doing the talking 
that are solving our problems, but the men who are at 
work. 

Every age teems with theories which need only to stand 
a while before their falsity will be revealed. If a thing is 
right it will endure. If it is wrong, the public mind simply 
outgrows it. No one can imagine how much worse off 
we should be if we followed every theory and every leader 
that promised us a golden age. So if our progress seems 
slow it is only because of the people’s carefulness not to 
make a misstep. But there is progress being made all the 
time, now in this direction, now in that, and then all along 
the line. 

One very great false move would be to make charity 
a substitute for reform. We can give by developing. We 
cumot develop by giving. 



CHAPTER IX 
The New Ckaetsmanshie 

HE notion is dying that a machine-made article 
cannot be so fine as one made by hand; but it 
seems to be still taken for granted that the 
operator of a machine is not so skilled and resourceful a 
craftsman as the old hand worker, that the general level 
of mechanical skill is lowering and tliat machine products 
will by their uniformity result in a dull, ugly sort of 
world. People who live in books uniformly take that 
view of things. 

This view is not important, but it is important that 
we separate the facts from the fancies, for not without 
machinery can the more important economic problems 
of the world be solved. The consequences of misleading 
the world on this point — ^which is hardly possible for lc«ig 
--could easily become tragic. 

Take first the effect of machine operating upon men. 
It has been so often asserted as to be commonplace that 
the alm(»t mechanical tending of a machine takes away 
not only a man’s skill but also his initiative and makes 
him into some sort of a strange creature that looks like 
a man but really is not a man. The error here is in assum- 
ing that all machines are alike, that all of them require 
n»dianical attmdance and that the men operating 
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them are highly skilled machinists wasting their lives 
away. 

All machines are far from being alike and their opera- 
tions call for various kinds of intellects and perceptions. 
If a machine requires no judgment at all to operate, then 
it is better to make it automatic than bother a man to 
attend it. The lowest order of men who are now operating 
machinery with us are the men who a few years ago 
would have been classed as unskilled labour, and would 
have been compelled to eke out miserable existences as 
draught animals with hods or wheel barrows or in back- 
breaking tasks with picks, shovels, and crowbars. As we 
have learned more about economical manufacturing we 
have steadily cut out the jobs requiring brute strength 
and also we have cut out the jobs that required little or 
no intelligence — though we have never had a job of any 
kind for the unskilled man which did not require more 
acute perceptions than the rough jobs to which he had 
been accustomed as an unskilled labourer. Formerly we 
had a certain number of jobs which required very little 
mental effort on the part of the worker or attendant; we 
found that the men who stayed in those jobs were the 
men who did not want to exert their minds or who had 
very little in the way of minds to exert. It would be 
most imfortunate if industry provided places only for the 
thinking men. For then the unthinking would become 
public charges — the very poor arc recruited almost solely 
from the people who refuse to think and therefore refuse 
to work diligently. 

We still have some jobs whidi require no spedal ability 
to fill and Uiese jobs are occupied by men earning at least 



122 MOVING FORWAKD 

seven dollars a day who would otherwise be able to pick 
up only odd jobs of heavy work. No intelligent man could 
or would stay in these jobs — ^and we would not permit 
an intelligent man to stay in one. The work done in them 
is monotonous in the extreme but invariably they are 
filled with the kind of men who welcome monotony be- 
cause it does not call for thought. And yet even in these 
jobs some skill is needed. 

Possibly the requirement is not for skill but for a higher 
alertness than is necessary in, say, a ditch digger or a 
crossing tender. The man has to know what he is doing — 
no matter how mechanical the task — or he will fall be- 
hind in his work and also he will continue to operate when 
something goes wrong. The call is for something in the 
nature of craftsmanship but of a kind different from what 
is usuaUy comprehended in that word. No matter what 
mechanical precautions are taken against human error, a 
man without what might be called machine sense will spcdl 
much work if allowed to go on. At least some grade of 
intuition is required for even the lowest job. It takes a 
hif^er grade of man to manage an electric hoist than to 
manage a plain block and tackle. The lowest job in our 
factory to-day requires a higher grade of intelligence than 
the lowest job in the best hand factory of the older days. 
This is a fact of which those who praise the good old days 
are not aware. Craftsmen one hundred years ago were 
not comparatively so numerous as they are now. Only a 
few names have onne down to us. To-day, hi^-grade 
craftsmanship is the cmnmmiplaoe of industry. It has to 
be. 

It is usually assumed that in the old machine shop 
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all the men were highly skilled journeymen or apprentices 
on the way to becoming skilled. That was never the case. 
Even in the best shops the proportion of first-class ma- 
chinists was very small and a fair part of the work was 
always done by semi-skilled or unskilled labourers who 
were mostly hired for their strength. To-day not only 
is the lowest job in our industries much higher than the 
lowest job in the old industrial set-up, but also the high- 
est jobs call for more skill and craftsmanship than few, 
if any, of the older craftsmen possessed. We have in our 
industries no absolutely unskilled men but, taking our 
lowest grade as comparable with the old unskilled, then 
the proportion of highly skilled men to unskilled is higher 
to-day than ever it was. And judging from our own ex- 
perience this stepping-up process will continue. We to- 
day employ a higher proportion of skilled madiinists ilian 
ever we employed and every development that we make 
calls for more such men. This will not be so extraordinary 
as at first it seems if only one looks over what has hap- 
pened in the last twenty-five years of machine production. 

The earlier machines had such a limited field of work 
that the designers of products were also limited to crude 
essentials. To-day machines are so much more capable 
than they used to be that the designers of work and 
products are not limited. The tradition of hand work is 
a serious hindrance to the minds of designers. Designs 
which will take more advantage of the power of machines 
to go beyond what hand work can do will give us a whole 
new art There are some signs of this already. 

Skill and originality did not die with the hand-mi|de 
age. A craftsman has been defined as “an artisan, some- 
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times an artist,” and the definition of an artist is: “One 
who profesKS and practises an art in which imagination 
and taste preside over the execution, especially a fine art, 
as painting or sculpture.” Further he is defined as “one 
who shows trained skill or rare taste in any art or occupa- 
tion.” This last phrase luts the mark. The old-time crafts- 
man only occasionally showed trained skill. Very few 
became masters. More frequently their skill was primitive 
and their tastes poor. Some collectors see the merit of 
antiques in the fact that they were hand-made — ^no matter 
how crudely. But seldom were they literally hand-made. 
From the most remote times the potter had his wheel 
and the weaver his loom. Both were machines. The great 
change has been in the motive power that drives them. 
Anciently it was hand power, foot power, wind, or water 
power; now it is steam or electricity, but wind and water 
are still basic elements in the production of mechanical 
energy. 

Once the word “machine” had a much broader signifi- 
cance than it has to-day. It was commonly applied to a 
coach, a cart, a ship, or a boat. The term "engine” was 
applied to devices for carrying on war, as well as con- 
trivances used in peaceful occupations. What has hap- 
pened through the centuries is that more and more 
machinery has been invented and more eiBfective means of 
driving it have been discovered. 

The industrialist of the present day cannot discard the 
means he possesses of producing things quickly, ac- 
curately, and effectively for the purpose of going back to 
less efficient methods. As tlM needs of mankind have grown 
the means of productioa have had to be imacased and 
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improved. The use of machinery in making things is not 
new. 

At Dearborn we have gathered specimens of nearly 
all the articles that have been used in this country since 
its settling, with the thought of assembling them so that 
anyone who cares to discover what the people of any past 
generation commonly used in their daily lives will have 
only to go to the proper wing of the museum that we are 
building and there see every household article, every kind 
of vehicle, every sort of tool. One may review tlie com- 
mon household articles from the handicraft stage, through 
the hand and machine stage, to the machine stage, and 
then through the progress of machine work. 

The hand-made articles are on the whole better than 
the first machine articles and are certainly better looking; 
the first machine articles tried to be like the hand-made 
instead of striking out for themselves. But the later ma- 
chine articles are much finer than the average hand-made. 
It is to be remembered, however, that the examples of 
fine workmanship that have come down to us from former 
periods are only the very l)est specimens and are not 
at all representative of what people in general used. A 
finely made article of any kind represented a long period 
of hand labour. That labour was ill paid, but so much 
of it had to be used that the resulting article was very 
expensive and therefore its ownership was restricted to 
the wealthy. 

The arts of tiie old craftsman have not been lost and 
neither have his materiab. If we do not follow him in 
our work of to-day, it is not because we cannot, but be- 
cause in every respect we have improved mistily on 
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what he did. We can, if we so care, do anything that he 
did and do it better. This has been conclusively proven 
to me by our experiences in the repair of the specimens 
which we have collected. Each specimen will eventually 
be restored to the exact condition in which it was originaUy 
used and already we have restored so many thousands 
of articles as to have called on every variety of crafts- 
manship — yet there has never yet been a job of any kind 
which someone taken right out of the rank and file of our 
workers could not do. In round figures, we employ about 
one hundred thousand men in the Detroit district. This 
would have been the trades-working army of a fair-sused 
state in the older days, because then the agricultural popu- 
lation was always much larger than the industrial, but I 
greatly doubt whether any country containing two million 
people — which would have been about the population to 
have a hundred thousand artisans — could have mustered 
such an army of skill as we find in our plants. If we 
want to restore an old house or an old inn, we have no 
trouble in locating carpenters among our forces who can 
take exactly the same sort of tools that the old carpenters 
used and turn out just as good work as they did. It is 
likewise with cabinet making and we have some of the 
finest examples of cabinet making that the old craftsmen 
ever created. In metal working we repair without difficulty 
every possible sort of machine or instrument from the 
most delicate watches and scientific instruments to steam 
engines and locomotives. Most of these articles are un- 
familiar to our men and so first of aU they have to find 
out how they ori^nally worked. That in itself requires 
a hig^ grade of mechanical intelligence. Then tl^ must 
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take the thing apart, clean and polish every part, and 
finally rebuild — replacing worn, broken, or missing parts. 
This calls for a very wide range of skill and ingenuity, 
yet not in a single instance have our men been stumped. 
They have been able not only to make any required part 
but to make it better and more accurately than the original 
part. They can do this very quickly with modem tools 
but when, just as an experiment, we require them to use 
only the tools that the old workers had, they manage just 
as well as did the old worker. And when I say that they 
use the old tools, I mean just that, for we have thousands 
of specimens of old tools restored to their original con- 
dition and we are able to fit out a worker with a kit of 
any period. 

As far as materials are concerned, we to-day have at 
our command such a variety of metals and alloys that 
we are always able to supply a very much better material 
for a part than that which was originally used. But if 
necessary we can make the exact grade of iron, steel, 
brass, or copper that the first worker had. 

There is nothing at all to the legend that the ancients 
had materials which we cannot duplicate or which were 
better than anything we now know. Every engineer and 
metallurgist knows that. Indeed, if we had not progressed 
in the metals, many of our modem conveniences — includ- 
ing the automobile — ^would be impossible, for our machines 
would be so heavy and clumsy as to be impracticaL It 
is impossible to say whether the best workers of former 
years, given the tools of to-day, would be as skilled as 
the men of to-day, but it is possible to say with absolute 
certainty and from the facts that the best craftsmen of 
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the older days had no more ability than the best crafts- 
men of to-day and that the grade of workmanship of 
to-day with the use of machine tools is higher than any- 
thing which was previously possible. 

The progress which has already been made seems 
scarcely to have been comprehended. For instance, auto- 
mobile manufacturers to-day turn out as a matter of 
course an engine which is more precisely made than the 
finest watch. This is literally true not only for measure- 
ments but also for balance. Very few watches are made 
to a thousandths of an inch, but that accuracy is quite 
commonplace in automobile parts of considerable weight. 
The revolving parts of an engine such as the crankshaft 
and the flywheel are brought to a balance, both dynamic 
and static, approximating that of the balance wheel of a 
fine watch. This does not mean that accuracy has just 
been discovered or anything of the sort. The real point 
is that the accuracy which was once reserved for the 
most expensive instnunents is now available for the affairs 
of everyday life. 

The accurate making of common utilities means far 
more than is at first apparent. The machinery of to-day, 
especially that which is used in general life away from 
the machine shop, has to have its parts absolutely inter- 
changeable so that it can be repaired by a non-skilled man 
and also in order that freight and carriage may be saved 
by assembling the machine at the point where it is to be 
used. A practical interdiangeability can be obtained 
without extreme accuracy and the requirements of inter- 
diangeability have long since been met There is a furiher 
and hitler requiremait The unnecessary vibration of 
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any moving part represents a waste in the transmitting of 
power and also a waste in the unnecessary wear and tear. 
The campaign against noise is in some of its phases a 
campaign against lost motion— that is^ against waste. The 
vibration of machinery may be due to many causes but 
generally it is traceable to lack of balance and inaccurate 
fitting. Therefore making machines accurately is one of 
the best-known ways of cheapening them. As we cut 
down the vibration we not only conserve power but also 
increase the life of the machine and therefore make its 
operation less expensive. 

There is nothing new about this. The trouble has been 
to dense ways and means of attaining accuracy without 
at the same time so adding to the cost of production as to 
make the price of the machine beyond the purses of more 
than a few of the people. It has always been possible to 
attain accuracy but not to attain both accuracy and com- 
plete interchangfeability at a low cost. The economic effects 
of accuracy are a study all of themselves. 

The attaining of accuracy at a low cost is a very gradual 
process that does not come to any industry in a day. One 
of the very great advantages of a factory turning out 
only a single product is the opportunity that is given for 
the detailed study of the manufacturing of each part. We 
have discovered that, no matter how carefully we plan a 
method of making, experience always shows us a better 
way. That can be taken as a universal principle. The 
general trend in our own work of late years has been 
away from the intricate subdividing of operations and 
toward the combining of them. In the earlier days of band 
craftsmanship a single worker did all of a job; then came 
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the cruder machinery and it was found most economical 
to split up the operations so that eadi machine and each 
man did just one small thing. Now we are heading back 
to the old days except that where then one man did the 
whole of a job, now a machine as far as possible does all 
of a job. The ideal would be a completely automatic ma- 
chine operating to whatever degree of accuracy might be 
required. That ideal, however, is very far from being 
realized except with rather simple parts. The best that 
we can do is to combine as many operations as possible, 
using to a very considerable extent the principle of the 
turret lathe — which is one of the most important prin- 
ciples in modem manufacturing. For example, if a part 
had to be drilled, bored, reamed, turned, and faced under 
the old system it would pass through eight or nine single- 
purpose machines each managed by a man and there 
would be a great deal of handling and of opportunity for 
error. Now most of these operations are performed on a 
single machine with a single operator who just clamps the 
part into a turret. At a given time, based on the niunber 
of minutes required for the job, the forging is released 
from the first operation and whirled along to the second 
station, which may be the diilhng. Meanwhile, anotiier 
rough forging has been loaded and revolved from the 
loading point to the first station. From the second station 
the forging goes on to a third, where ronachining may 
be done automatically; then to a fourth, where it may 
be finished. 

On one of the«» multi-^indle or turret madunes there 
are usually from five to seven staticms in addition to the 
loading pmnt Th^ are arranged in a circle so that the 
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forging, after it has been machined at the different points 
as required, will complete the circle, returning to the 
operator as a finished part. He removes it and places it 
on a conveyor, at the same time taking from the conveyor 
a rough forging, which is inserted in the chuck left vacant 
by the removal of the finished part. 

Thus there is no lost time or motion; the parts are 
handled but twice — once in loading as a rough forging 
and again in removing as a finished part. The machines 
turn out, in a comparatively few minutes, parts which 
under the old system would have required hours or even 
days to build. The handling of parts has been cut down 
in many cases to two or three operations. Some parts are 
reduced in cost more than one half and the degree of ac- 
curacy more than doubled. 

Under the hand methods of production, the final opera- 
tions were cutting and trying — nothing ever quite fitted 
and if an exact fitting were required, the part had to be 
ground into place. In our method of production and in 
modem American methods generally, inspection takes the 
place of tile old cutting and trying and some of the most 
ingenious machinery used anywhere is that devised to re- 
duce the human factor in inspection. No matter how 
accurately production machinery may be adjusted, no two 
parts turned out by the same machine will ever be exactly 
alike — the material itself never runs with precise uniform- 
ity. It is the function of inspection not merely to discover 
defects but to make certain that each part is of the size, 
weight, and balance required. Some of this inspecting is 
highly delicate and quite beyond anything in the range 
of unaided human perception. What would ordinarily be 
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a complex laboratory test has to be simplified to a point 
where the same results as in the laboratory can be had in 
the shop as a matter of routine. 

The engine crankshaft is an example. A crankshaft has 
to be a strong but at the same time a very exact piece of 
work. And it has to be balanced d}mamically, which means 
while running. The balancing machine resembles a table 
and rests on spring pivots so that it will oscillate whenever 
a steady vibration is set up. The shaft is placed on this 
table, supported by bearings, and is secured at the gear 
end to a flywheel similar to that on the car itself. 

Next the angle of unbalance is determined by another 
rotating operation on the same machine. By using a simple 
chart the operator translates the figures given by his 
instrument into a definite direction regarding the angle 
at which to drill and the number and depth of the holes 
needed to balance the shaft. After one end of the shaft 
has been tested it goes to the drilling operation for the 
required amount to be removed to bring it in dynamic 
balance. When the one end has been dynamically balanced 
and checked the other is brought to a similar balance by 
a much simpler process. By means of an instrument de> 
veloped by our men, they can detect the out>of*balance 
of the other end by balancing it statically. 

The directions for correcting the out-of-balance are 
chalked on each crankshaft by the chart operator. The 
crankshaft then goes to a drill operator who places it in 
a fixture on the table of his machine. By means of a locat- 
ing pin every shaft placed there must take a position 
identical with that whidi it occupied on the balancing 



THE NEW CRAFTSMANSHIP 183 

machine. There is a drill at each end of the table, placed 
directly over the end cheek of the shaft. Each drill is 
equipped with a disk that, revolving as the drill is pressed 
down, registers exactly the depth in thousandths to which 
it has gone. This eliminates any chance of taking off too 
much or too little weight to balance the crankshaft. 

These examples are selected only to show something 
of the delicate coordination of large-scale American in- 
dustry. There are no rough-and-ready operations. We 
use tremendous quantities of brute strength but none of 
it comes from human beings — it comes through electric 
wires. The men who work with these machines need to 
have a certain araoimt of manual dexterity but above 
all they need such a coordination of their faculties that 
they can adjust themselves to the tempo of production. 
The man does not become a machine, for he must above 
all be keen and alert. He has to comprehend the im- 
portance of little things and when, a few years ago, we 
made sweeping changes in our methods of manufacturing 
and greatly raised the standards of accuracy, one of the 
largest obstacles that we met was the refusal of men to 
adjust themselves to the new standards. We had to change 
a very considerable portion of our personnel simply be- 
cause so many of the older men stubbornly refused to 
believe that the new standards of accuracy could be at- 
tained. 

Althou^ a machine may be nearly automatic and the 
part which the attendant plays would not seem to be 
important, we have discovered that only hi^^y intelligent 
mm can sufficiently ccmiprebend what their machines are 
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doing and unless they do comprehend they will not 
properly attend their work. A few years ago we had no 
production job which could not be learned by any man 
of average intelligence within a month and perhaps one 
half of our jobs could be learned in a week. To-day the 
proportion of jobs which can be learned in a week or less 
is rather small and to learn any of the more important 
production tasks requires a training of from two weeks 
to a month — provided the man has some native mechanical 
ability. The more delicate jobs of inspecting and balanc- 
ing require from six to eight weeks to learn and a slow- 
witted man can never learn them. These are only jobs 
in production — that is, in making parts which are 
eventually assembled into an automobile. 

The keeping of the vast quantities of machinery in re- 
pair, the providing of dies and tools and the nice adjust- 
ment of everything, it will easily be realized, require a 
multitude of machinists who are master craftsmen. The 
uninformed seem to ima^ne that machines are just built 
and that thenceforth they operate without human aid. 
That, of course, is absurd. Modem industry demands 
more highly skilled men and more of them than are in 
the world to-day. We are distinctly short of skilled men 
and one of the weaknesses of industry is that in general 
it has not been able to provide the facilities for training 
the army of men that are now needed. Our company is 
doing what it can to meet this shortage by the intensive 
training of Idcely young men and the promoting to the 
more technical jobs of the more intelligmt men in pro- 
duction. But iinless the pace of industry slackens it is 
going to continae to be shcnt of skilled men. The situatioo 
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is exactly the reverse of what it is commonly supposed to 
be, for, instead of industry requiring a constantly lessen- 
ing proportion of skilled men, it is requiring a constantly 
growing proportion. These men require not only skill but 
also versatility— and it is harder to get versatility than 
it is to get skill. On the whole, however, among the many 
admirable qualities of the men who work for wages in 
this coimtry not the least admirable is their adaptiveness. 
For instance, the passing of coal mining is a tragedy in 
England and would also be a tragedy in this country had 
not other industrial opportunities opened to our miners. 
The American miner does not make a lifework of it, any- 
way. It satisfies his sense of adventure in young manhood, 
and then he finds other work. The American workingman 
can turn his hand to anything. If he goes out of business 
as a blacksmith he opens a garage. If mining fails him 
he goes in for building or some other trade. 

But I cannot regard it as an inherent weakness of in- 
dustry that once a man is employed he is not then forever 
employed in the same factory. If a man be misplaced in 
an industry, the sooner he discovers it or the sooner his 
employer discovers it, then the better off is that man. We 
have in oim industries jobs for every grade of ability and 
every grade of physique, but we have no jobs at all for 
the man who is interested only in getting whatever money 
he can out of us. Any industry which would set itself — 
or be compelled to set itself — ^to take care of this class 
of man is contributing to ecmiomic waste. Perhaps it is 
wrong to say “this class of man.” It is inccmceivable that 
a man can exist who cannot gun an interest in some Idnd 
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of job somewhere. That, howerer, is a point that I have 
previously touched on. 

The men themselves are beginning to realize that in- 
dustry is not what it has seemed to be, and that many 
of its distortions are only growing pains. One of oiur com- 
pany publications held a letter-writing competition in 
order to find out .how many of our men were interested 
enough to write a letter, and also to gain something of 
their views. Here is a letter from a blacksmith which is 
valuable from a number of angles. First, it gives the re- 
action of a craftsman to machine industry; and second, it 
shows something of the level of workers’ inteUigence. 

Being a irafned blacksmith, I naturally take moat of my impressions 
of my work from the angle of the way they affect my craft. Since I 
atart^ to work in the drop forge department, I cannot help realia- 
ing how the almost miraculous efficiency of the system is daily render- 
ing what is perhaps the most ancient handicraft as obsolete as the 
advance of the automobile has made the old methods of road trans- 
portation. It is almost uncanny to see, for the first time, a hammer- 
man, with merely a few blows from a steam hammer, forge a perfectly 
shaped crankshaft, or other part, which then needs only one opera- 
tion of a trimming press to make it a job which a highly skilled 
blacksmith would take several working days to emulate* 

If I was amaaed when I started to work in the forge department, 
bow can I hope to express my feeling at the wonderful improvement 
in productimi methods? The heating of the steel stock is perhaps the 
best iUustration of my point The method in use when I was hired 
was to pot twenty-five bars in the furnace at one time; then they 
were heated and forged and another lot put into the furnace, so 
there was always some time lost between *lieats.*' But thought was 
applied to this business, and now the bars travel along rails through 
a regulated furnace which needs only tme man to load, and the rest 
is d^ by an electrically operated autmnatic pusher. Thus there is a 
constant stream of correctly heated bars continually being supplied 
to the hammermen with a minimum of labour mepended in the opera- 
tion. 

Undoubtedly the great lesson I have learned from my work is that 
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ve are reaUf only entering the age of machinery and that our lyatein 
of production muat inevitably become the standard iystem. There 
can be no question that while the methods being used are getting 
better results, with machinelike precision and at an almost incalculable 
saving of time than did the old methods^ progress is still advancing 
in industij. 

The machine is the greatest and most versatile of all 
broadening powers. That will soon be grasped. 

In the ordinary course of things, hand and brain must 
work together to accomplish any results; to divorce one 
from the other would be like depriving a ship of its 
navigator and allowing it to run wheresoever it listed. The 
result would be disaster. This combination of hand and 
brain is essential to success. The farmer prepares the soil 
md sows the seed, but even with the most propitious 
weather conditions the cultivation of the land and the 
planting of the seed would lead to poor results were it 
not for judicious selection and proper fertilization. 

It is the same in the work of the engineer and builder. 
A steel girder may be a perfect piece of workmanship, 
but it takes the guiding band of the engineer to place it 
where it belongs; a pier or a buttress may be a marvel 
of strength, but it is the architect who decides its position 
so that it may give strength where most required. Both 
engineer and architect have mode a study of these things 
and their judgment is relied upon. 

The man who uses bis brains as weU as his hands in the 
performance of a given task, or the man whose intelligence 
fits him for the guidance and directimi of otlura in the 
carrying out of his work, is as much a working man as 
any. He is just as truly a man who works. And so it is 
in any profession. All who perform their duty faithfully 
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are working men in as true a sense as the toiler in the 
woods, the fields, or the factory. All who are engaged 
in legitimate labour, be it with the hands or with the 
brains, are working men; all who are not idle have the 
right to be included in this designation. 



CHAPTER X 
Management and Size 


A FIXED and rigid system of management is not 
really a system of management at all — it is just a 
system. And anyone who attempts to manage ac- 
cording to rules will do %vell to inquire whether he is 
managing or is being managed. For the nice point in 
management is to discover whether one is directing affairs 
or whether one is being directed by them. 

It is quite easy to sit in an office, read reports, and 
know more or less about everything — after it has hap- 
pened. But that is not management. Everything that hai>- 
pens or can happen in — that is, within, inside — a business 
ought to be the direct result of what the managers have 
specifically arranged. If these results are good it will be 
because the judgment of the managers has been good. The 
complete responsibility for success or for failure is with 
the management. But when I say “the management” I 
mean managers — ^men; I do not mean a system of prece- 
dents and by-laws. 

The sea captain sails by his charts; he can do that be- 
cause the sea route has been charted. But American busi- 
ness is now sailing over seas that have never been passed 
before. There are no management charts in the wheelbouse 
of progressive business; if there are, they are the charts 
of areas kmg past. What American business is depending 

m 



MANAGEMENT AND SIZE 141 

Of course, this is not a theory of management. It is a 
theory of business. And doubtless the old wrong theory of 
management has persisted so long because the old lazy and 
selfish theory of business has persisted so long. Business 
has been regarded as a pump which can be profitably used 
to supply the needs of the ovraers of the pump. If the 
ptunp could be made to operate automatically and thus re* 
lieve its owners from the labour of operating the pump 
handle, so much the better; it would be regarded as a great 
advance in business method. In reality it would be a great 
reverse. Systems of management are designed to relieve 
owners from running their own pumps. The owners desire 
to be thus relieved because they do not see that their pumps 
are necessary to social salvation — that is, they do not see 
business in other than a narrowly selfish light. Now, if the 
mutations of past business experience and the omens of 
the immediate future are saying anything to us, it is that 
business is more than a means of providing its owners with 
a living and luxuries, that business is national defense 
and social education and economic supply and racial des- 
tiny all rolled into one, that it is this day our one earthly 
anchor to all that civilization means, and that the business 
man is nothing more than a dollar-a-year man serving 
in a great cause. We saw that during the war. Why is it 
that we do not see it in this greater present crisis? Without 
noise of machinery, without operation of political laws, 
even without the knowledge of the prophets and wise men 
of the selfish order or system, business is shifting its base 
— rather, is being shifted. The gap between what the 
traffic will bear and fair and equal exchange of goods 
and services grows wider. The system of what the traffic 
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will bear is doomed, has heard its doom, and is moving 
away into outer darkness. Nothing seemed so solid and 
stable as the edifice of selfish business: in reality it is this 
moment as a snow bank slowly settling under the April 
sun. It is disappearing in response to a law that Congress 
would not recognize even if it walked right down the 
centre aisle to the Speaker’s desk. 

If this is true, and probably no man high enough in the 
watch tower of business to see all round could be found to 
deny it, what does it say to the younger business man 
about management? It says simply this: If business is 
your call, your service, your contribution to your kind, 
treat it as such. Never regard it as a pump that may be 
automatically operated to fetch you personal profits. Re- 
gard it as part of the vital social organism on which all 
life values depend. And beware of the ways and means 
used in the old selfish systems of business. These are of 
no more use to us now than the racks and torture systems 
of the past. This is a new time. You yourself must take 
control of your business. It must be your work, your 
pleasure, your profession, your gain, and your loss — ^this 
service of business in which you are engaged: your art, 
your science, your religion; for business is all these. And 
when it becomes even approximately any of these, what 
do you see? You see a man who is a manager, and not a 
man who is the operator of some system of management. 
And you see a business that is alive not only commer- 
cially, but along every avenue of life. This is not only com- 
ing: it is already here. The men on the bridge of business 
will confirm this. 

There is nothing that will contribute to making a proper 
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conception of management so much as a proper concep- 
tion of the function of business: and without a proper 
view of business, no management, however energetic and 
alert it may be, can achieve success. Business success is not 
measured by what owners may be able to gather for them- 
selves, but by what the business does to the country. By 
this standard of judgment, business has left us much to 
desire. It has not been wholly successful. No activity that 
periodically lets down a nation, or that repeatedly com- 
mits the same error at the public expense, can be called 
successful. If the founders of our government had so con- 
structed it that at periods of five or ten years the govern- 
mental system should collapse, we would be quick to con- 
clude that they had not been successful builders of govern- 
ment, that the design they built upon was wrong, or that 
the managers were incapable. Shall we be less intelligently 
critical or outspoken regarding business? The degree to 
which business is intelligent and responsible may be de- 
termined by the degree of shame and better resolution 
with which it views its failure to function to the comfort 
and security of the whole people. Whatever breaks down 
shows wrong design or poor management. Business, how- 
ever exalted by financial power and commercial prowess, 
cannot be made an exception to this rule. 

And yet it would be wrong to conclude that the better- 
ment we seek is to be found in abstracting something from 
business as it now exists. I cannot see in any productive 
and serviceable business a single element that ought to be 
removed. The direction in which we have been moving 
seems to be the right one. What we have been doing s^ms 
to be necessary and useful. We are not confronted with 



144 MOVING FOKWARD 

the task of tearing down and throwing away what we have 
built What is needed is rather the addition of something 
which is now lacking, the addition of a new ingredient 
more representative of the human personality which is, 
after all, the mainspring of business. The damage wrought 
by neatly carpentered systems of management is that they 
have permitted a divided personality. A man was a busi* 
ness man for the purpose of gaining enough money to per- 
mit him to be something else. Now, an artist is not an 
artist for the purpose of gaining enough means and leisure 
to become a brickmason, nor is a statesman devoted to 
statecraft for the purpose of finding means to raise horses. 
But business as a makeshift and not as a career in the 
public service has been quite widely practiced. All systems 
of management are in the interests of those who would get 
as far away from their business as possible and run it by 
proxy. No man devoted to his science or art or other serv- 
ice runs it by proxy. Deprived of the whole personality, 
business has been crippled. It has developed such patho- 
logical slogans as “business is business.” As a matter of 
fact, business is human. Nothing human is alien to it. That 
is the missing ingredient. When it is added the whole 
character of the mixture is changed. 

It is during fair weather that management needs to be 
especially alert and wary. There is nothing so trying to 
the morale of a business organization as a nm of success. 
The tendency then is to let the business run on and fill its 
orders while the leaders pleasantly contemplate their tri- 
umph. The danger is not apparent, but it is already pres- 
ent. It is the same danger that assails the football squad 
after the training and playing seasmi is over: the organiza- 
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tion goes soft. The wise manager will be oftener on his 
rounds in so<called good times because it is in good times 
that all the seeds of bad times are sown. That is a fact 
impressed upon the business community ceaselessly, but 
so far it has not been accepted. In times of good busi- 
ness the wise manager will keep his organization in as 
strict training as when the outside going is harder. He 
will reduce the price, perhaps; not for the purpose of in- 
creasing sales (that is seldom the really important result) 
but for the purpose of keeping his organization keen on 
the quest of better methods. He wiU deliberately project 
into a satisfactory market an improved article, not because 
the public is demanding it (the public seldom does) but 
because he knows that he cannot afford to let his organiza- 
tion slump. The health of that creative, productive organ- 
ization is more to him than any of the lesser concerns such 
as the stock market or the fireworks of speculative mer- 
chandising. Like the captain, the wise manager keeps that 
ship — that organization — first in his mind. Fair weather 
is no idling time for him. In business, as a matter of fact, 
fair weather is the time when all the leaks are made. Every 
period of so-called prosperity is a new opportunity to 
study the ways in which unwise management goes about 
to help create a period of so-called depression. 

Take the last period of prosperity as an example. 
What did it do to American business? The worst thing it 
did was to take the brains out of business. Business men 
in larger numbers than ever before deserted the altars of 
service and worshipped at the altars of Mammon. I mean 
they quit making goods and went to making money. A 
man’s heart is where his treasure is, and multitudes of 
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business men had their treasure on the market. Their 
real business, for the time, was playing the stocks. Their 
businesses ran on, after a fashion. But, so far as the health 
of any business is concerned, it makes no difference 
whether its master’s mania is the race track or the stock 
market, the business suffers from the lack of his whole 
interest. 

Most of these men are back at work now, but some of 
them will never be as good workers again. The taste of 
speculative gain has weakened their creative fibre. Some, 
however, have learned a lesson not only of value of them- 
selves but of great value to the country: when next we 
have a period called prosperity these men will be prevent- 
ing the causes of reversal. One is very hopeful over Ameri- 
can business when one sees the willingness of business men 
to learn a lesson. The business fabric of America, and by 
that I mean the intellectual and moral calibre of our busi- 
ness men, is far stronger to-day than it was two years 
ago. Business men have learned that there is no substitute 
for work and that there is no gain comparable to mastery 
of their craft. 

The objective of every business must be the doing of a 
useful thing in the most economical manner. No business 
will ixin itself. No methods or formulas can be devised 
to substitute for human judgment and leadership. There 
can be no judgment without a complete knowledge of 
that which is to be judged. There can be no leadership 
if the leader does not know what he is leading. The leader- 
ship must be in one person, and therefore the final and 
decisive judgment must be in one person. 

Business holds no place for democracy, if by democracy 
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is meant the shaping of policies by the vote of a large 
number of people or their delegates. The theory of demo- 
cratic government as applied to a nation has never proved 
sufficiently practical even to be tried. This is because the 
theory makes no provision at all for getting anything 
done. It starts and it stops with discussion. That which 
is usually called democracy boils down to the ability of a 
leader to convince a majority of all the people that what 
he has done or is doing is right and for their best interests. 

An industrial organization has to be formed for a pur- 
pose, and the quality of its performance does not have to 
be guessed at or argued about. The balance sheet gives 
the results. No corporation can continue over a period of 
years to have income exceed outgo otherwise than by per- 
forming a service. It may for a time violate the service 
principles which are inherent in business, but not for very 
long. The application of the principles is a matter both 
of judgment and of leadership. 

It does not do the head of a business any good simply 
to have the information or to have so much of it thrust 
upon him that he has no time to exercise judgment. The 
vital things in a business ought to be known day by day 
so that any necessary correctives may be applied at once. 
The correctives may not be applied at once; sometimes it 
helps in the training of men to let the horse be stolen — 
provided one watches the stealing and can recover the 
animal in due season. This is another sign of wise man- 
agement — sometimes permitting a condition to grow 
worse in order to disclose further weaknesses in an organ- 
ization and also to reveal those perscnos who are sensitive 
to the (xsidition exbting. To be everlastingly tinkering at 
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(fmall defects may be a waste of the attention and energy 
necessary to the bigger task. The use of wrong trends as 
a revealer of further wrongs may be very effective in the 
hands of a wise manager, hut, of course, it is next to im- 
possible under any form of stock management. The main 
fact is that the management must centralize with the men 
who know what is going on. 

Therefore, democracy in business is not a desirable ideal, 
if it be taken to mean that policies are to be shaped by the 
votes of a large number of people, none of whom can 
know all that is going on. My conception of democracy 
in management has to do with the recognition of ability 
and with clearing the way for the advancement of each 
man according to his capacity. For then we can be rea- 
sonably certain that things will be done by those who are 
best able to do them, and that each man will be rewarded 
according to his merit as a doer and not as a speaker. No 
one can persuade an automobile to run just by talking 
to it. Yet it is that rather than the recognition of merit 
and accomplishment which seems to be behind the demo- 
cratic ideal as applied to industry. 

I believe that true management begins with the product 
and its making, and that into them must go the largest 
measure of leadership, for the pressure to better both 
the product and its method of manufacturing must be 
continuous. One can never be satisfied. Pressing for im- 
provement and repelling self-satisfaction require leader- 
ship. Finance then becomes simply a part of the schedule 
of production. We need certain supplies of a specified 
quality at certain places at certain times. That is a matter 
of planning. We need certain amounts of money to pay 
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the men, to pay for the supplies, and to pay for additions 
or changes in equipment. That is a matter of planning. 
But this money is merely an inevitable result of correct 
operating. 

We find a way to perform each operation, and the 
results of these operations assemble into our product. All 
that remains is to see that our instructions are everywhere 
carried out. The human tendency is to depart from in- 
structions. Therefore the duty of that part of the manage- 
ment which is not primarily involved in design is to see 
that the designs are followed. The head of a department 
is responsible for that department — ^responsible for seeing 
that the plans, as they concern his department, are abso- 
lutely followed. And on down the line each superintendent 
and foreman is charged with seeing that the plans are 
followed in his sector. 

A given amount of material should result in a definite 
output and employ a definite number of men. The stand- 
ards, through practice and improvements in methods, 
should constantly become better. If instead they become 
worse, then that is something to be looked after. Thus 
it is possible to keep one’s finger always on the pulse of 
the business without taking one’s attention away from the 
really important matter of improving the business. 

Of course we have other checks. We have a squad at the 
Dearborn laboratory whose sole duty is to go out through 
the shops, take anything they see, and fetch it to Dear- 
born for testing. Our business will not run properly un- 
less everything down to the minutest detail is done exactly 
according to plan and schedule, and, although at every 
stage of production every conceivable test and inspectiem 
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is made, we maintain this flying squadron as an additional 
and independent check. And the flying squadron itself 
every once in a while has to be checked. 

Under our method of management, with everything 
thought out in advance and everything converging to a 
single product, the size of our institution does not matter. 
In fact, the larger we become the more cheaply we can 
manufacture, for then we can use bigger and faster tools. 
In many ways it would be simpler to make a million cars 
a day than to make a thousand, for in a thousand the very 
best methods of manufacturing might require equipment 
which would not be warranted by the volume of the out- 
put. Size of plant is of no matter if the thing produced 
be for the benefit of the public and sold at as low a price 
as possible. 

Our method of management is founded on the assump- 
tion that the whole corporation is just a tool for doing 
one thing. The size of a tool is determined by the kind of 
work that is to be done and by its facility. That is, one 
would not use a crowbar on a watch, nor would one put 
a ten-ton shovel in the hands of a ditch digger. The ques- 
tion of size often arises with reference to management. 
Questions are asked. How large is too large? How large 
may a plant be without exceeding the possibilities of effi- 
cient management? And the answer is always the same: 
Few businesses can grow too large; all healthy businesses 
are growing larger; the attempt to measure the possible 
extoit of managonent by geographical limits is an error. 
We do not know as 3^t where the limits of efficient man- 
agement are. We do know that some forms of business do 
not load tlMmselves to large expansion under single man- 
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agement. They are too personal in their service or too local 
in their adaptation to be national. Taken together they 
comprise very large businesses, but the need of local 
management cannot be met except by local management. 
But industrially it is possible to say that management is 
coextensive with the control of design. Control the design 
of the product and the method of its production, and the 
same results can be obtained in one plant or a hundred, in 
America or in Europe, for one year or ten. It is, when all 
is said and done, the work that exercises the control. 

There is passive and there is active management. The 
first merely observes what is done, but the second really 
manages. A positive centralized control which always 
presses for better designs and better methods of making is 
the only real management. It is not managing merely to 
sit and watch things pass by. It may be taken as a rule 
(and rules always have exceptions) that a dozen corpora- 
tions, each making a separate product, will do better alone 
than if combined into a single great corporation. The 
single corporation can never manage all the units as well 
as each unit could manage itself. But this is not to be re- 
garded as fixing the limits of management, but only as 
determining the nature thereof. 

As a natural development of more intricate manufac- 
turing, it has become apparent that, although there are 
very few limits to management, there are other considera- 
tions which, while not restricting the size of a corporation, 
do limit its functions, and that therefore it is not always 
in the interests of the best and most economical manufac- 
turing for any one institution to attempt to do everything 
with all materials from the source to the finished product. 
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This is only another way of saying that the theory of what 
has been called the vertical trust shoiild be carefully ex- 
amined before it is applied to all forms of manufacturing. 
It is positively wasteful for some companies to attempt 
to span the whole distance from source to finished product 
for all requirements. Every company should know all 
about everything that goes into its product, but this is 
quite different from saying that it should control every- 
thing. Such control might result in hindering the improve- 
ments that independent business men could make in 
special lines. 

Public attention, when it is not on the dangers of 
machinery, seems to dwell on the dangers of corporate size. 
Every so often someone gets the notion of a corporation 
that will control anything and everything and will be a 
monopoly. The size of a corporation is limited by its 
market and its function. In a very simple product a cor- 
poration can own all the producing and selling machinery 
from the raw material to the finished product. As the 
product becomes more complex, such an organization 
would become less and less economical, for then a certain 
portion of the activities get away from central manage- 
ment. 

The control of the designs and the methods of manu- 
facturing are with us vital. The improving of the design, 
the material, or tibe methods of making the smallest part 
on the car are major matters demanding the best atten- 
tion of every man in the company. Other matters of 
routine or recording nature can be delegated. They are 
only consequences of manufacturing. Once we find tl]« 
right way of doing anything, then it makes no different 
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ftt all in management whether we construct one line of 
machinery or a thousand lines. And also it does not matter 
as to the part of the world in which the line is located. 

The actual making and assembly of the car itself is 
standardized throughout the world. The machinery is 
everywhere the same, and by training men at Detroit we 
can send them anywhere and they will be at home in the 
equipment that they find. Any assembly or other plant 
can be checked at Dearborn. 

The managing of a big thing is not more difficult than 
the managing of a little thing. The big thing may be the 
easier to manage. It is not size but the possibility of re- 
lating all the activities to a single point of control that 
matters. If the activities cannot be so related, then their 
management cannot have that exactness which is neces- 
sary to the best and most economical work. 

It is sometimes necessary for a company to manufac- 
ture everything that it uses — that is, to start with the raw 
material and end with the finished product. This is neces- 
sary if, for instance, the supplying manufacturers insist 
on making to their own design instead of to the designs 
that are fmnished them, or again if the supplying manu- 
facturers trj^ to gain extra profits by higher prices when- 
ever they think the traffic will bear the higher prices. The 
business of this countrj^ is, however, every day becoming 
more enlightened and is throwing off traditions and is 
every day more willing to produce exactly according to 
plans and schedules and to press for reductions in cost 
while at the same time raising wages. If the product of 
a manufacturer is at all complex — ^and an autmnqbile 
is a very complex production — a specialist in a part will 
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make that part better and cheaper than will a factory 
which turns out a great variety of articles. The rule that 
one product is enough for a factory holds for every single 
part that enters into the construction of an automobile — 
or anything else. Therefore it is our policy to let out a 
very considerable portion of our production. Fully 5,200 
manufacturing concerns in the United States do work 
for the Ford Motor Company. We make some of every 
part that we use in order to keep control of methods and 
of costs and to experiment in the bettering of each part, 
but we make the entirety of very few parts. And as a rule 
we do so only when we cannot do otherwise. 

We have to take the lead in a new thing and develop 
according to our exact needs. When we are finished and 
in production, the trade catches up, and in a short while is 
offering to make for us some of the numerous articles we 
are making for ourselves. But without our equipment and 
ability to go ahead, without our previous thought devoted 
to design and method of production, this cooperation of 
other manufacturers with us would not be helpful. This 
should not be so; we should be able to ask any manufac* 
turer in any line for any special thing that we want and 
should be able to get it. But there is a curious inertia in 
many lines of manufacture which makes a starter neces- 
sary. 

Always we retain the means of providing for ourselves, 
so that we can press ahead witii changes and not be met 
by a fiat refusal to change. This is in addition to the 
assurance which we have of not being held up in our pro- 
duction. If anyone make any part of our product bet- 
tor and cheaper than we can make it, that is a good xeasw 
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for using the facilities of that one for the supplying of our 
needs. We do not give up our facilities, but we do not 
extend them. Extension, however, takes place by the mere 
fact of our using others’ facilities. This is very different 
from the thought of trying to supply all of our needs 
under all conditions out of our own resources. 

For instance, we need a definite grade of wool for our 
upholstery and we had trouble in getting it. So in 1920 
we sent our own wool buyers into Michigan, Ohio, and 
Indiana, gained data on all the flocks, and contracted be- 
fore clipping for all the wool in the districts that met our 
specifications. We have our own woollen mills which make 
exactly our grades of cloth very cheaply. But we are not 
going into the sheep-raising business or into the woollen 
business. What we should prefer is to get out of them. 
We go into these things only when we cannot otherwise 
get what we want and are compelled to demonstrate that 
it is possible to get what we want. We had to do the came 
thing with glass making because we could not immediately 
induce glass makers to change their methods to give us 
the finest plate glass at the lowest price. They insisted on 
adhering to their old methods. So to get the methods we 
built our own glass plants, and we now have four plants 
making plate glass according to our requirements and our 
costs. But we would rather have someone else do our glass 
making. Our coal mines in Kentucky were forced upon 
us by the fluctuations in the price of coal and by the fre- 
quent c(m 1 shortages that occurred. (By the way, many of 
them controlled shortages.) We believed coal could be 
mined in a fashion conforming to our standards of work 
■od pay. We sell some of the <»al and a great deal of the 
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coke, for coal with us is not a fuel but a raw material of 
chemistry. We sell many of the by-products such as benzol 
and ammonium sulphate. But we did not acquire mines 
because we wanted to go into the mining business. We 
would rather leave that to the mining companies. How- 
ever, when mining becomes a hindrance to industry, there 
is no choice for industry but to do something about min- 
ing. No one can be permitted to hold up the march of 
supply. 

There is no point in centralizing manufacturing unless 
it results in economies. If we, for instance, centred our 
entire production at Detroit we should have to employ 
al)out six million people. That would be far too many 
people to gather in one place only for the making of a 
single product — the six million people should be spread 
all over the land in order that every community may be 
made prosperous by their earnings and expenditures. A 
product that is used all over the country ought to be made 
all over the country in order both to save transportation 
and to distribute buying power more evenly. For many 
years we have followed the policy of making in our 
branches whatever parts they were able to make for the 
area thav they served. A good manufacturer who makes 
himself a special! ?t will closely control his production and 
is to be prefeiCvd over a branch. Therefore we let out as 
much work as we possibly can and will probably continue 
to do so as Itmg as we find cooperation. 

At the mmnent of writmg we have, as I have said, 5,200 
independent concerns working <m our plans and according 
to our methods. Of these, 8,500 are kept pretty continu- 
cmsly busy cm our work. There are two things no erne ever 
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does for us, nor will be permitted to do, namely, to make 
our motor and to set up our cars. These processes are 
entirely in our own shops, along with something of every 
other process. 

The small independent company has a wide field open 
to it as supplementing the larger company, and it is 
not out of the question to conceive a general set-up in 
which the central company would be more in the nature 
of a laboratory, assembly plant and general clearing house 
of ideas and money than a centralized producing unit. 

The eventual ideal is a complete decentralization in 
which most plants will be small and so situated that the 
workers will be both farmers and industrialists. That 
would make not only for a more general independence on 
the part of the individual but also would make for cheaper 
goods and cheaper food. The present distinction between 
industry and agriculture is a temporary one brought 
about by the restricted areas in which power formerly 
could be had. When power will be available everywhere 
through electric wires then industry and the workers in it 
will be set free. The industrial city is only a passing phase 
of industry. Management will gradually learn to take ad- 
vantage of its larger opportunities. 



CHAPTER XI 
Changing Ovee an Indubtey 

AT modern manufacturing is more flexible than 
the old manufacturing has been demonstrated 
by our experience in shifting from Model T to 
Model A. The shift was not merely one of style. It was 
fundamental. We undertook to make an entirely new 
product in an entirely new way. Also we just about 
doubled the accuracy of the making. This involved the 
revamping of the largest machine plant in the world. In 
addition to this we moved all of the machinery out of what 
had been the largest plant in the world into another plant 
which then became the largest. Within about six months we 
were in partial production; within a year we were in full 
production. 

Modern industry is divided into two great classes. The 
first class makes a single product— or, if it makes more than 
one product, it makes them in separate factories — and forms 
its whole organization around that one product. In effect 
the whole equipment — ^the company itself — ^is one big tool 
for the making of the product in the best and cheapest way. 
The second class of industry makes only to order and is in 
the nature of a great general madiine shop creating special 
tools of various sorts — ^ranging fimn a lathe to a whole 
power plant or rolling mUl. The second class of indus^ is 
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in a way subsidiary to the first, for most of its products are 
designed to meet its needs. 

In the first-class industry the whole thought is toward 
manufacturing a product in the most economical fashion 
consistent with the highest quality. This style of produc- 
tion has been called “mass production,” but actually it is 
“service production.” If ten thousand hand looms should 
be assembled under one roof, then certainly the production 
woxild be massed. But it would not be service production. 

Service production can extend only to such articles as can 
be consumed in large quantities and are of actual service 
and utility to the people. No one knows just what these 
articles are, for their number is constantly increasing. One 
of the best signs of our times is the steady march of former 
luxury articles into general consumption as necessity 
articles. Watches, bathtubs, central heating, and automo- 
biles are among the many articles that have made the jour- 
ney because better methods of manufacturing have brought 
them within the price range of the mass of the people. 

Our company was the first to apply the principles of serv- 
ice production to delicate and complex articles of ma- 
chinery. At first it was said that the method was peculiar to 
om: company, and then, as the whole automobile industry 
followed suit, it was said that the methods could be used only 
in the making of automobiles. But now nearly all com- 
modity articles are made in the same fashion, and it is gen- 
erally recognized that only in this way can high quality, low 
prices, and high wages be achieved. 

Essentially the method has to do with the making of a 
single standard article, and then building machinery and 
arranging processes so that the article may be manu- 
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f actuied with the greatest possible economy. Anyone who 
concentrates upon the single standard article is bound con- 
tinually to find new and better ways of making the article 
— provided that the thing be viewed as a whole and freshly. 
The basic difference between the older manufacturing and 
the modem is that the former viewed the machine as an 
aid to the man, while the latter views the man as an aid 
to the machine. The earlier industry did not understand 
the function of the .machine, and neither did the political 
economists. The financiers did not then and, to a large ex- 
tent, do not now understand that merely owning a large 
number of machines is something very different from di- 
recting an industry. 

In service production — ^which is so erroneously called 
mass production — the making of the product is dominated 
by engineering and not by finance. The plan is to subdivide 
the work into as many divisions as may be necessary for its 
most economical production, and then to treat each of these 
subdivisions precisely as though it were a kind of specialty 
factory, arranging the work sequentially so that raw ma- 
terial enters at one end of the line and emerges as a finished 
thing at the other end. The parts pass from machine to ma- 
chine in their making and finally converge in an assembly 
line, where they are joined together to make a unit. For 
instance, our motors are formed on an assembly line which 
is the confluence of a great number of machine lines that 
have made those parts and also of some minor assemblies. 
The rear axle, the front axle, the steering gear, and so on 
are made in exactly the same way. The subsidiary assem- 
blies meet in a final assembly line, ^^lere they becmne an 
autcanobUe. 
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Some of the parts join this final assembly line from fac- 
tories hundreds of miles away, while the final assembly line 
itself in our main factory at the River Rouge is only a local 
unit to supply local needs. The various parts made at De- 
troit may, instead of going into a final assembly line, there 
go into a freight car or a ship and join an assembly line 
somewhere else in the United States or at the other end of 
the world. In our first experimenting with this form of serv- 
ice production we thought that we had to have the machine 
lines with their assemblies and also the final assembly ail 
under one roof, but as we grew in understanding we learned 
that the making of each part was a separate business in it- 
self and to be made wherever it could be made the most 
efficiently, imd that the final assembly line could be any- 
where. This gave us the first evidence of the flexibility of 
modern production, as well as indication of the savings 
that might be made in cutting down unnecessary shipping. 

It will be noted, however, that this subdividing and de- 
centralizing of manufacturing made necessary a kind of 
accuracy utterly unknown to the older industry. The older 
industry could grind two pieces of metal together until they 
fitted, but it could not grind a million pieces so that any two 
would fit as exactly as though they had been ground to- 
gether. Accuracy and interchangeability are fundamental 
in the higher development of service production. Inter- 
changeability alone represents a perfectly tremendous sav- 
ing over the old hand fitting. It is in this unit method of 
manufacturing, with interchangeability of parts, that the 
reason for the flexibility of modem industry will be found. 

The complete product must begin, for the sake of econ- 
mny, with a single standard design from which no deviations 
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are permissible. It is enough in the beginning to learn to 
make one thing in one way. If we had permitted any choice 
of colour or design in Model T, at the very beginning, we 
could not have made the low price at which we intended to 
sell We broke the manufacturing into units, but the volume 
of our production was too small to allow any variation of 
the units. For instance, take the simple matter of colour or 
body style. A large variety of automobile bodies may be 
devised, and all of them will fit the same standard chassis. 
The making of a good automobile body in quantity requires 
heavy, accurate machinery and skilled work. If one is mak- 
ing a thousand cars a day, it would not be economical to 
have many styles of body, for each style has to go into an 
entirely separate division of manufacturing, unless of 
course all have certain parts alike. In such case these parts 
would be made in a single division and then divide into 
assembly lines representing the styles of body. If the pro- 
duction of cars reaches ten thoiisand a day, then a wider 
choice of bodies may be made without affecting the econ- 
omy of manufacturing, for then we have a sufficient pro- 
duction to make use of experience tables as to what body 
styles and colours customers will ask for, and without 
going into any freak styles we can arrange in advance 
our unit production schedules so that the whole produc- 
tion will be a cross-section of the public demand. We can 
set up what amounts to a factory for each body style. 
In point of fact, some of oinr body styles are made by outside 
manufacturers m our designs. We thus gain a flexibility of 
style for the purchaser without going into special manu- 
facturing to order — ^which would of course be impossible in 
a prodwst to be sold at a low price. Exactly the same rules 
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apply through all of the units which together make up the 
complete unit ; and, though we still keep a wholly stan^rd* 
ized product, we can so assemble the various units as to give 
a very wide choice to the eventual buyer. 

Just as these units can be arranged to give a choice to the 
buyer, so can they be changed in the interests of better de- 
signing or better manufacturing — always providing the 
resulting unit is interchangeable with the one it replaced. 
It has been thought that service production or mass produc- 
tion is a fixed and inflexible method of procedure. It is so 
in operation, but it is split up and departmentalized so 
minutely that very radical changes can be made in any one 
unit without making necessary the revision of all the manu- 
facturing. As previously noted, we have through the years 
been making sweeping changes in the design of Model T 
parts and their methods of manufacture — but without 
at any time interrupting production. We would simply 
make more of a part than the schedule called for and then, 
while these were going into assembly, make all the neces- 
sary changes in the department so that by the time the old 
style part had been used up the new style one would be in 
production. Every automobile manufacturer does this, but 
we chose never to call our revised products new models 
because the new parts were always interchangeable with the 
old; and, since the process of chan^ was continuous, it 
would have been unfair to the buyers in, say, January to 
announce a new model for August. We could have an- 
nounced a new model each month. 

We kept this up for nineteen years and then decided upon 
a complete revision of our product, its method of manu- 
facturing, and the places where it should be manufactui^. 
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We decided to revamp our entire industry from top to bot- 
tom, and to do it all at once instead of spreading it over 
several years. This revision was not, as has been commonly 
imaged, wholly concerned with the product but rather 
with the methods of making and with the general arrange- 
ment of our industries. 

We had two major choices. The one was to compromise 
with the new design and with the methods of making in 
order to interrupt as little as possible the continuity of the 
factory operations and consequently the employment of our 
own working forces, as well as the working forces of those 
from whom we bought parts, materials, and supplies. The 
other was to make a clean sweep in as short a time as possi- 
ble, and to keep as many men as we could engaged in the 
transfer operations, but with the full knowledge that we 
should have to let some men out. We hoped not to decrease 
our payroll at any time by more than twenty-five thousand 
men. 

We should have preferred from purely personal motives 
to make the changes gradually and keep a large force of 
men employed. But there were other and larger considera- 
tions. Most prolonged unemployment, if traced down, does 
not spring from the adopting of new methods but from the 
retention of old ones in the thought that continuity of em- 
plo3nnent must not be severed. And any company which 
adopts that policy will in the end find itself without business 
enough to employ anyone. We do not think it wise to pre- 
serve obsolete methods rather than have brief periods of 
unemplojnnent due to making changes, for wise and nec- 
essary changes result in long periods of employment. A 
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short and sudden period of unemployment shows up strik- 
ingly, but the gradual decrease of employment due to 
hanging on to old methods does not show, and so the 
emotionalists do not pay much attention to it. 

We were not without experience in this. Back in 1908, 
when we put Model T into the new service production, 
we had a first-class automobile machine shop that was 
as good, for its size, as any in the country. We could have 
saved that machinery and gradually worked into the new 
methods of making Model T. But we could not have made 
it at the price we had decided on, and that price was then, 
as now, an integral part of the design. We estimated that 
it would take two hundred and fifty thousand dollars to 
refit the shops according to our plan, and that was a great 
deal of money in those days. But we decided to make the 
plunge, and almost completely refitted with special ma- 
chinery according to our own designs. The result was the 
founding of that new practice in production which is 
known as mass production and which has had a great deal 
to do with the prosperity of the country. We put out that 
two himdred and fifty thousand dollars at a time when it 
was said that a good low-priced automobile could not be 
produced, and that we were throwing away our money in 
trying to make one. 

In going into Model A the money question did not bother 
us. We did not know and did not care how much the changes 
would cost. We had plenty of money, and all that money 
had been contributed by the public as a result of the quality 
of the automobiles that we had turned out. We regarded 
that money as in the nature of a trust fund, and the terms 
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of the trust were that we should always continue to put all 
that we knew into low-priced transportation. In 1927 we 
did not have the money problem that we had in 1908. 

We felt that going into the production of Model A was 
an even more important step than going into the production 
of Model T, and that if we did the job aright and all at once, 
the results in the end would be just as beneficial as with 
Model T. That has proved to be the case. 

We therefore decided to shut down with the completion 
of the fifteen millionth Model T and change over to make 
ready for Model A, We, of course, continued to make parts 
for Model T, and tlmt was a verj’ large business in itself. 
And always we are doing a great deal of building — for in- 
stance, in 1927, which was the year of the change, we added 
a million and a half square feet of floor space just in the 
ordinary course of business. We decided that Highland 
Park, which had been our largest plant, was becoming 
obsolete, and that we should centre our operations at the 
River Rouge plant and move out of Highland Park all 
of the machinery which might be suitable for the new 
car, leaving only the making of some of the Model T 
parts there for the time being. The matter of shifting 
about machinery is not at all difficult, for we are doing it 
all the time. We simply picked up the machines with 
electric cranes and loaded them on cars, and frmn the cars 
they were transferred in the same manner to foimdations 
already built for them at their various destinations — 
whether in this country or abroad. Doing all this was just 
a matter of detail. 

For the making of Model T we had in service in die De- 
troit area about forty-five thousand machine tools, of vdiidi 
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thirty-two thousand were production tools. The others were 
in our toolmaking departments and did not enter into the 
picture, except that we had to add materially to them for 
the new work of retoolingthe plant. That retooling involved 
about seventy per cent of the production tools, for, while 
Model T had 5275 parts. Model A had 5580 parts, and 
practically all of them were different. The new methods and 
the new machinery will be taken up in a later chapter in 
more detail. Partly they had to do with new ways of making 
and partly with new standards of accuracy. 

We have already abandoned the whole power plant at 
Highland Park. It embodied the best practices of its time, 
but we had to have more and cheaper power for our electric 
furnaces and for our new electric welding processes, as well 
as for running all our machinery. Therefore, we expanded 
the power plant at the River Rouge plant and installed four 
turbogenerators which gave us a total of two hundred and 
fifty thousand horse power. This is more than double the 
amovmt of horse power that we had previously used — ^which 
gives an indication of modern industry’s demand for power. 
We have made provision for four more generators. 

The new methods of making required the installa- 
tion of hot-metal spinning machines, which make possible 
the use of fabricated steel where castings were formerly 
used. These machines are somewhat on the principle of a 
potter’s wheel. Hot metal discs are placed between vertical 
rotating dies, and in a few seconds turn out an almost fin- 
ished part of much greater strength than would be possible 
in a casting. We went very much farther than before with 
power presses. The largest press used on Model T weighed 
something over two hundred thousand pounds. Some of ^tbe 
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new presses we installed weighed more than half a million 
pounds. In Model T we had been working toward forging 
and stamping wil^ an increasing amount of welding. But 
ninety per cent of Model A is composed of steel, and with 
an absolute minimum of cast parts. Most of the parts are 
forged, pressed, or spun. These ^ve lightness and strength, 
but they involved some wholly new departures in welding. 

We could in most instances have fitted our new design to 
the existing machinery, but that would not have been as 
economical in the end as disregarding our machinery and 
taking a fresh start. The new machinery is in the line of 
future progress; and, if our experience with Model T is 
repeated, steady and substantial improvements can be made 
in the future without sweeping plant changes. It pays in 
the end to do a thing aright. 

In addition, new assembly lines had to be created for 
each of the many assemblies that go on to the final assembly. 
But in aU of this we have had a long experience. Viewed 
as a whole, the job was large, but if a single machine be 
designed, made, tested, and found to be right, then any 
number can follow. And then one gets into the old swing 
of trying always to improve. 

At this point some of the lessons that we learned in the 
general process of fundamental change may be stated. 
They seem to be of imiversal application. They are as 
follows: 

( 1 ) The steady pressure to improve methods and prod- 
uct will eventually lead to a new product in order to embody 
all that has been learned. 

(2) This change is not to be made lightly and never to 
be made merely to give what is called a sales argument — ^the 
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sales argument is, as always, in the product and not in its 
trimmings. 

(8) In addition to setting aside funds for ordinary re- 
pair and replacement, a balance is needed in hand for the 
very large changes which time will bring about. 

(4) That it has not been necessary to change any of our 
fundamental principles. 



CHAPTER XII 

Flexible Mass Production 

O NE of the largest difBculties in manufacturing — 
or in anything else — is to avoid self-satisfaction. 
If one does a job well, it is only human to sit 
back and look it over with satisfaction. In this sense suc- 
cess is the enemy. It is hard to regard the job that has been 
done as only a temporary stage from which to give one’s 
attention at once to doing it better. Here is an interesting 
letter on this very point from one of our foreign-bom 
workmen: 

In 1921 1 was working with an installation crew of one of the 
largest German electrical concerns on a light and power line in an 
old castle belonging to the Grand Dnke of Baden. Four of us were 
working with one of the best leaders the company had. 

Walls, often one foot thick, had to be drilled. This is nothing 
unusual, as practically all German houses have heavy brick and stone 
walls. Electric wiring in Germany is installed along the ceiling. 
Standing on a ladder one has to break the holes through with chisel 
and hammer. Often it takes hours to make a single hole. 

The main cable had to be laid through a cellar wall four feet thick. 
Lying flat on the ground and working with a plain chisel and ham> 
mer it took us three and one-half days to break this hole through. 
Disgusted wiUi the job 1 said to the leader: "Why doesn't somebody 
design some tools to facilitate this work?" A rather typical reply 
followed: **We have always made those holes in this manner; we 
always got them through. The old method is all right; why try to 
change it ? Such todb as you suggest would soon put all of us out of 
work.** 

We worked hard but accomplished little in a day. Our pay was 
small, barely sufficient to cover our living expenses. We all beknngod 

m 
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to the union, and I remember manj a talk along the line: Oor ’#age« 
are too low, and pricea are too high. (The leader receiver ab^t 
four dollart a week, the men between two and three dollars.) 

One evening I mentioned that 1 would toon leave for America. 
guess jon’ll soon be making lots of money and ride in an auto- 
mobile like a millionaire, while we arc wondering bow to get enough 
to cat/’ said one of my fellows. "They have everything over there, 
because they won the war.” 

Some months later I stood at a factory window in« Highland Park. 
A conveyor, parts, motors, wheels, fellows bus)"-— a few hundred 
yards farther — an automobile. I looked and watched for hours. An 
air hammer, a tractor, and an air compressor, how easily we could 
have broken in a few minutes that hole through that wall with such 
tools. I thought again of that foreman’s remark: “The old methoil 
is all right; why try to change it?” 

I applied for work in that plant; I got it. 

I saw new machinery, new processes, new methods constantly be- 
ing Introduced. I heard of price reductions and wage increases, but I 
have never heard anybody say: ”We always made the holes in this 
manner; we always got them through-— ihe old mctho<l is all right, 
why try to change it?” I never beard this sentiment in America. 

Even I, though I am not a millionaire, can to-day afford my own 
car, because there were some people who said: ”Lct us make thoiM' 
holes a little faster,” and thus brought down the cost of cars, of 
houses, radios, wasliing machines, etc., so far that even the worker 
can afford them. 

So I have learned from my work, that the American people arc 
prosperous and receive high wages, not because they won the war, 
but because they arc always loo^ng for better and faster method^ 
to do their work instead of pinning their hopes for a better living 
on politicml strifes and machinations. 

That man bad caught the spirit of forward-looking 
American industry more accurately than roost of our own 
people. Indeed, many of the political and social move- 
ments of to-day in this country when coldly analyzed 
could be expressed in the words of the foreman or leader 
whom this correspondent describes: ‘ The old method is 
all right; why try to change it?” 

We all know that a man or a company whidi adopts 
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every new thing that comes along is in the position of 
always getting ready to go somewhere but never being 
quite ready to go. There is a difference between adopting 
something simply because it is new and adopting it be* 
cause it is better. The leading manufactiu%rs in America 
— ^and this is most particularly true of the automobile in- 
dustry — are ready to adopt a new thing almost regardless 
of its cost as soon as it has been adequately demonstrated 
that it is better than anything which has gone before. In 
the Ford industries we regard an improvement as only a 
step forward and never as the realization of perfection. We 
try out everything that seems to offer the chance for 
further improvement. Take any five-year period and at the 
end of the period no part, no machine, and no method in 
our industries will be the same as it was at the begiiuiing 
and some will have been changed many times. Yet for 
everj' change that we make we may reject, after careful 
examination, a hundred or maybe a thousand suggestions. 
There is a difference between an open mind and one that 
is just gullible. 

Volume or mass production will defeat itself if it be 
allowed to become fixed, rigid production. Our company 
for nineteen years, as far as the world was concerned, 
made only one product — ^the Model T car. The company 
made this one type of car through all of those years 
for exactly the reason why it is not making it to-day. I 
experimented with a great many different types of cars 
and actually sold twenty thousand cars in eight models 
before settling on Model T. Smne of tiiose cars were fours 
and some were sixes. The r«uon for Model T was tiie 
same as the reason for Model A and needs some ex- 
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pl&ining because there seems to be a great deal of con> 
fusion concerning the flexibility of mass production. 

We completely changed our product even to the 
smallest detail of method and material We did not simply 
get out a new model of a motor car, for we have been doing 
that right along. On October 1, 1908, we brought out the 
first Model T car, and on May 26, 1927, we closed that 
experience with the fifteen millionth. Not a single part in 
the final car was of exactly the same design as the fame 
part in the first car, or made of the same material or by the 
same methods, but over reasonable periods all parts were 
interchangeable. This complete change had taken nine» 
teen years. Then in five months we made changes far more 
sweeping than had taken place over the nineteen years and 
went into an entirely different kind and grade of production 
that involved new methods and materials and forced us to 
get rid of or materially alter se\’enty per cent of our ma- 
chinery. In the course of this work we picked up our entire 
tractor factory and took it to Cork, Ireland. Also we picked 
up what had until then been the largest automobile 
factory in the world, put part of it into another factory — 
and that without interfering with the production in either 
the fiirst factory or the second. We sent what machinery we 
could not use in the second factory out to other factories 
which we created or which were in existence in this and 
foreign countries. And in the meantime we had to change 
over and give new training to about two hundred thousand 
workmen. The net result was that in a year and a half we 
produced the first milhon cars of the new series. It took 
Model T ten years to reach its first million. 

Model T was not the best automobile that, at the time. 
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I knew how to design. It had to be a compromise. The 
roads then were bad, and a car had to be made iduch would 
run through anything. The people of the country did not 
know anything about automobiles or any other kind of 
delicate machinery. They distrusted the ability of anyone 
but an engineer to run any kind of an engine. Therefore 
the car had to be very simple in its operation and easily 
repaired. It had to be sold at a low price, but also to be 
durable. The state of engineering was such that there were 
almost no facilities in the way of machinery for turning out 
in quantity so precise a mechanism as even a crude auto> 
mobile must be. Quantity production, up until that time, 
had always been crude production. We are still very far 
from mechanical perfection in anything, but back in 1908 
machine production was very crude indeed. 

It was very generally said that we could not make 
Model T for the price at which we brought it out and 
that shortly we should fail. That price was twelve hundred 
dollars. During the years we sold that same model greatly 
improved for as low as two hundred and ninety-five dollars. 
We made that model according to this creed, from which 
we have never found it necessary to deviate : 

(1) An absence of fear of the future and of veneration 
for the past. One who fears the future, who fears failure, 
limits his activities. Failure is only the opportunity more 
intelligently to begin again. There is no dii^pwce in honest 
failure; thm is dhfgrace in fearing to faiL What is past is 
useful only as it suggests ways aikl means for progress. 

(8) Adisr^pudof cmnpetition. WlKieverdoesathing 
best ought to be the one to do it. It is criminal to try to get 
Inislness away frcm wother man— criminal because one is 



FLEXIBLE MASS PRODUCTION 175 

then trying to lower for personal gain the condition of one’s 
fellow man — ^to rule by force instead of by intelligence. 

(8) The putting of service before profit. Without a 
profit business cannot extend. There is nothing inherently 
wrong about making a profit. Well-conducted business en- 
terprise cannot fail to return a profit, but profit must and 
inevitably will come as a reward for good service. It can- 
not be the basis — it must be the result of service. 

( 4 ) Manufacturing is not buying low and selling high. 
It is the process of buying materials fairly and, with the 
smallest possible addition of cost, transforming these ma- 
terials into a consumable product and giving it to the 
consiuner. Gambling, speculating, and sharp dealing tend 
only to clog this progression. 

It is a far cry back to those early days of Model T. 
It is almost impossible now to visualize conditions. The 
driver’s seat in those days was on the right. For sound 
reasons which we had worked out we inaugurated the left- 
hand drive. It was as revolutionary in the people’s im- 
agination as driving backward would be. A long time was 
required to accustom the people to the idea and induce 
them to give it a trial. They would not give it up now. This 
generation, bom to the left-hand drive, may regard it as a 
trifling matter, but we who engineered the change know 
how difficult it was. In 1907, the year before Model T 
came out, road repair was largely a local function. Now 
the country’s annual road bill is in excess of a billion dol- 
lara Down in the South they used wide carts, and they 
wanted an automobile with a six-foot two-inch tread so 
that it would run in the ruts. Our car therefore was of 
necessity a pioneer car: it appeared in the era before good 
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roads. The automobile became the most powerful of all 
instances in building and improving roads. With the great 
change which came in road conditions throughout the 
country many of the pioneer requisites in automobiles be- 
came unnecessary. Greater refinement became possible. 
It was like the progress from the covered wagon to the 
carriage — when pioneering conditions passed, refinement 
of manufacturing processes became naturally the next 
step. 

There is a difference between a need and a wish. The 
public may need a thing and not know it because it has 
not yet seen the thing that it needs. The public needed 
the automobile long before it wished for it. The estimate 
of the need was not wholly wrong. The stimulation of a 
proper desire was only ordinarily difficult. But it is not 
within reason that a single basic model should forever con- 
tinue to meet the need of a progressing world. Model T 
met that need for nineteen years — although it would not 
have met it had not the changes in it been continuous. In 
the last year of full production — ^which was 1926 — we 
made and sold 1,800,000 cars. 

In the years since the first Model T went out, the coun- 
try has built roads and the public has learned to handle 
machinery. The use of automobiles has taught the half- 
grown boy as much about machinery as most skilled 
mechanics knew twenty years ago. In the making of auto- 
mobiles we have learned a great deal. We have'i^imed 
how to use power and to shift the requirement for mechani- 
cal skill from operating the madunery of producticm to 
the making of that madiinery. We now have materials of 
a strength and lightness that were scarcely dreamed of 
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twenty years ago. Above all we have learned to design 
productive machinery which will work to a high degree 
of accuracy. The last Model T sold for less than a third 
as many dollars as the first Model T, but it was three 
times as good a car. In fact it was a car which in 1908 we 
could not have built at any price. Yet that final car had 
in it only a part of what we had learned. Therefore we had 
to make a large decision. 

With roads came the opportimity for greater speed and 
a lower centre of gravity. The public has learned enough 
about automobiles to handle speed. These changes in need, 
it will be noted, did not originate with the public, but have 
been brought about by the improvements in the automo- 
bile. The education of the public and our own education 
had been going on together.' 

iThis is the record of Model T daring nineteen years — Its contribution to 
the welfare of the country. 

The company paid wages, plus salaries, to a total of $1,^0,414,172.29. This 
is exclusive of the entire year of 1918, when tlic company engaged largely In 
war work. 'Hiis represents an average pay roll of $100,000,000 per annum for 
nineteen years. 

But this is only a fraction of the income which the Model T created for 
workers. Maintenance and service employees of dealers, salesmen, employees 
of service stations, outside garages, and repair shops who have serviced or 
worked on this car all must be considered. Tb^ swell the amount paid In wages 
and salaries to a total of $5,467,814,172.29. 

The total purchases made by the company In connection with the manufacture 
of the Model T as well as by the Canadian company and by the foreign and 
American branches, came to $1,866,427,01232. Statisticians have dgur^ that 
between 88^ and 40 per cent of this sum represents wages or salaries paid to 
employees. Using the lower figure as a basis, the sum of $1,622309,004.10 Is 
c^tained, which brings the previous total to $7390,428,17639, wages and Income 
directly attributable to the Model T. Such a sum of money is difBcuU to 
rlsuallM. It Is greater than the estimated wealth of thirty-five of the forty-eight 
states In the Union. This would mean a pay roll of $arrd,180,l67.18 eacn year 
for nineteen years. Even this does not indude the train workers, the rubber and 
oil workers, and countless others. 

Those figures show what a tln^ Idea will do to the wealth and income of 
the world — and how footless It Is to look back to schemes for redlstfibutlng 
wealth when we can look forward to creating wealth. There are ondfseot^red 
industrlct larking everywhere. The world Is only itartlng--«iot stopping. 
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The original car expressed part of what we knew at the 
time, and we have been working up from that. It was a 
question whether to express all we knew in a drastic and 
fimdamental overhauling of what we had or to start from 
the ground up on something entirely new. We decided on 
the latter course. 

This meant more than changing a model. It meant 
changing a base. We could, without a great deal of dif- 
ficulty, have designed a new model which would not have 
required more than a change in the details of the methods 
of production. Such a model, however, would not fully 
have utilized what we had learned. We decided not only 
to make a new car but to take advantage of the oppor- 
tunity to make it differently. These new methods of mak- 
ing were not primarily required by the design of the 
car, but we concluded to do everything at once in order 
that as many as possible of the men, who necessarily were 
released from production, might be employed in construc- 
tion. 

The change of base is very important in large-scale pro- 
duction, for once we had settled on a base we could then 
work forward again, just as we had with Model T. It is our 
policy to do all of our testing in advance of production. 
If we can get one car exactly right, then we can make one 
million or ten million more precisely like it — ^and they will 
not need testing. We use all the known laboratory tests, but 
no amount of laboratory testing will substitute for the 
actual tests in use on aU sorts of roads and in every kind 
of weather. Thus we used up hundreds of cars. It was ex- 
pensive — but not so expensive as going ahead with less 
than the utmost of knowledge we could obtain. 
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The details of the changes in design are not important, 
for they are technical, and also they are well known and 
available to anyone interested. The point is that all the 
major changes were the result of manufacturing knowl- 
edge that we had gained. In our new designs we de- 
liberately went ahead of anything that we or anyone else 
had ever tried in volume manufacturing. We took as a goal 
the making in large quantities of a grade of work that had 
never before been done except by the most skilled workmen 
on the highest priced products. 

We did not simply stop business and change over to 
make a new model. We only stopped assembling and sell- 
ing Model T cars. We kept on making the parts, and any- 
one could have bought the parts and made a new car if he 
cared to. There were ten million of them on the road 
then; there are over five million registered now. In fact, 
we continued, in spite of going out of the production of 
new cars, to conduct a very large business. 

The moving from Highland Park to the River Rouge, 
for instance, had been going on for some years. With 
everything else being changed we just hastened the 
process. For concentrating all the heavier operations in 
the one plant saved us the moving of some twenty-five 
hundred cars of freight a year between the two plants. 
That saving had long been planned, but we did not finish 
the moving until long after production was well under 
way. The moving was one of the biggest moving jobs the 
industrial world has ever seen, yet it was accomplished so 
easily that even in the dty where it was being done few 
persons noticed it. 
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[Note: AH the departments at Highland Park— equip- 
ment, machines, and men — ^had to be relocated, and the 
already existing equipment and machines in the new loca- 
tions had to be considered, rearranged, sent elsewhere, or 
otherwise disposed of. Machinery was sent to assembly 
plants outside the Detroit area and even across the sea. 
Plant layouts were changed; new construction was done, 
and at the same time new electrical hook-ups were made, 
new foundation pits dug, new conveyors installed, new bal- 
conies erected, and equipment already in place rearranged. 
This amounted in some instances to a complete realignment 
of existing production means, because of the addition of the 
madiinery from the older plant. Furthermore, this was 
executed without interrupting the flow of production of 
Model A cars and Model AA trucks. In fact, while the 
removal was in progress, production steadily moimted 
day by day. 

The transfer of operations from Highland Park to the 
Rouge plant is nothing new. In the fall of 1927, the final as- 
sembly line was moved over. In its new location it occupies 
only one lialf the space formerly used, although it produces 
just as many assembled cars. AH of the heavier assemblies 
and parts are now brou^t by conveyor from their place of 
manufacture to the proper place in the assembly line, and it 
is no longer necessary to ship motors, the chassis, and the 
body parts to Highland Park by rail. 

More than a d(aen new steel balconies, smne of them of 
considerable length, had to be built in the Rouge plant and 
more are under way. In the south end of the foundry, four 
were set up to accmnmodate incoming madiines, and many 
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have been installed in the rolling mill and others in the motor 
building. 

The new conveyors built in the Rouge plant form a sub- 
ject in themselves. The plant now has more than twenty- 
seven miles of conveyors; and many of the new ones are 
especially interesting, such as that spanning the transept of 
the rolling mill, taking ring gears directly to the finishing 
machines, and also that which carries the rear axle assembly 
from one building directly to the freight cars on the tracks 
outside. 

Some of the departments now entirely moved were the 
largest of their kind in the world. The tool rooms were enor- 
mous, while other important departments were the roller 
bearings, ball bearings, axle shaft, gear, steering wheel, die 
casting, cold heading, drive shaft, radius rod, universal 
joint, front spindle, and brake drum. In 1924 Highland 
Park was described as “the largest automobile factory in the 
world in production.” The radiator department, it was said, 
“was capable of producing more radiators than all other 
radiator manufacturers combined.” The spring, axle, or 
steering wheel departments, “if freed from Ford produc- 
tion demands, could supply the balance of the entire auto- 
motive industry.” All of these were moved. 

At the same time, the Highland Park tool departments 
merged with those at the Rouge plant, and also a rearrange- 
ment was eflFected so that efficiency was increased and yet 
the number of departments and men employed was reduced. 
A total of eighteen departments was reduced to fourteen, 
and a more scientific use of floor space enabled the depart- 
ments to cut down the area required from 867,984 square 
feet to 593,232. 
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The machinery and the departments were all moved on 
the same plan of procedure. In advance came the men re- 
sponsible for the relocation to check the floor space against 
the number of machines allotted, and to arrange the placing 
of the men and work to the best advantage. The men and 
their work were transferred ahead of the equipment itself, 
the work being so divided that it was going on in one plant 
while another part was closed off for removal. The workmen 
on arriving at the Rouge were temporarily located in what- 
ever available space was nearest their job, pending the 
completion and installation of their own layout. Since pro- 
duction could not be tied up at any time, all this required 
careful planning. 

The heavier machines were brou^t on railroad flat cars 
and the lighter ones on trucks. In transferring the tool room 
equipment, as many as twenty-five to thirty-five machines 
a day were moved. This involved the use of large crews of 
men for different purposes. Electricians were busy making 
connections and hook-ups. Much new construction work 
had to be done. Some of the biggest machines, such as the 
huge rotor mill forty-eight feet long and weighing about 
one hundred tons, had to be taken apart and shipped in 
sections. Pits fifteen feet deep had to be dug for some of the 
machines. IVIost of the larger sections had to be skidded. In 
the south wall of the Foundry Building, doors had to be cut 
both higher and wider. Five new cranes, two ten-ton and 
three five-ton, had to be installed in the fmindry. 

.New steel balconies had to be erected to take care of some 
of the departments. Along tl^ south and southeast sides of 
the foundry may now be found one of tlK largest tool de- 
partments in the country. Here, close to the power house, it 
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can handle the maintenance of turbine parts. And here aim 
will be overhauled and rebuilt all of the production machines 
from the Rouge lines. The old-time practice of performing 
that work near production has given way to the concen- 
trated shop where experienced men and special machines 
are available. The tool room will keep up its own tools as 
well as those of the plant. 

The die-casting department, where small production 
parts are cast directly from dies, moved from Highland 
Park to a corner of the Foimdry Building in the Rouge 
plant. In its work it uses combined furnaces and machines; 
it works with aluminum and zinc; it nickel-plates; it makes 
more than forty different Lincoln parts; it makes its tools 
and dies and die-cast dies, as well as its own die-casting 
machines and fixtures; it turns out miscellaneous parts 
ranging from metal handles for screw drivers to spools for 
the wire job. Each day it devotes two hundred hours to air- 
craft parts work, and it is one of the few places in or near 
Detroit where aluminum and zinc are being nickel plated. 
These are just a few of its functions. 

All its machinery, together with materials and equipment 
needed to keep the department in full production, was 
moved during two week-ends. Seven hundred men and 
about three hundred machines and an entire tool-room de- 
partment were included in the transfer. This department 
was one of the most complex to move, for it had a most 
varied equipment. For example, sixty-two low-pressure 
die-casting machines had to be connected with air, gas, 
water, and, finally, with a new suction system. Each of 
these with its fixtures weighed about fifteen hundred 
pounds. With each went a metal bend), hood, and stack 
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or draft pipe leading up toward the ceiling like ^ or* 
dinary stovepipe, and joining with other pipes into a 
main line which had also to be erected. 

Two preheating furnaces had to be built and set up for 
melting the gates and scrap created within the department 
itself and used again in making castings. Each furnace has 
a capacity of nineteen hundred poimds of metal which is 
dipped out six to eight times a day. These furnaces are of 
an original design and have an egg-shaped combustion 
chamber in which sits a cast-iron pot for holding the molten 
metal. A partition divides the interior into hot and cold 
sides, with a hole at the bottom through which the metal may 
pass. After the aluminum has been taken out, the dross is 
removed from the dross chamber and is sold. 

After casting, the parts are sawed, trimmed, polished, 
and otherwise finished. Among the machines used in these 
operations are band saws, punch presses, screw machines, 
automatic machines, drill presses, as well as polishing jacks. 
All these had to be set up and connected properly. To insure 
the efficient handling of work, they had to be placed in such 
fashion that tlie work would move progressively; and a con- 
veyor had to be installed to carry the castings in baskets 
from operation to operation and to retmrn the gate and 
scrap back to the preheating furnaces. That meant a con- 
veyor completely around the department, together with a 
running monorail. Four more die-casting machines, using 
hi£^ instead of low preimure, had to be set up and connected. 

Consider for a moment the suction system that had to be 
installed. A stack 120 feet hig^ had to be projected through 
the foundry roof; to tins central draft all of the die-casting 
maduittsaiKl preheating furnaces had to be hooked up. This 



FLEXIBLE MASS PRODUCTION 185 

in itself was a sizable job, yet it was only one of the incidents 
connected with the moving. 

Then there were the twenty-five tanks used in nickel plat- 
ing. Sumps had to be constructed for supporting them; 
generators had to be erected and running to provide current 
for the anodes; piping and plumbing had to be installed; 
hot water had to be available for steam. 

Fully seventy-five per cent of the parts cast in this de- 
partment are of aluminum alloy and eighty-five per cent of 
this is reclaimed from the piston borings scrap. Parts in- 
clude the light switch for the Model A, the gasoline gauge 
dial and frame, the water pump bushing — speedometer 
drive cap, deck steps, fan pulleys, carburetor adjusting 
rods, and so on. Zinc parts include the window handle, the 
door pull handle, and the windshield knob. Above five tons 
of zinc are used here every twenty-four hours, mixed with 
about 250 pounds of copper scrap. Zinc burns easily, 
hence in the nickel-plating process the part.s are held in 
the solution by racks which are agitated gently, rather 
than dipped in and out by a conveyor. 

Altogether, more than one hundred and twenty thousand 
parts are produced every day in this department. When it 
is considered that these are inspected, and in many cases 
boxed, wrapped in tissue paper, and shipped, one realizes 
the scope of work covered in its removal during two week- 
ends to new quarters. 

While all of this was going on in Detroit, the assembly 
plants throughout the United States and the world had to 
be changed, and within less than eight months ninety-four 
per cent of these plants had been changed and were in pro- 
duction — ^that is, thirty plants. The first [Model A came out 
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of assembly on October 20, 1927. It was offered to the public 
on December second, and by November 1, 1928, the produc- 
tion had reached more than six thousand cars a day and 
186,818 men were being employed, of whom 125,000 were 
in the Highland Park and River Rouge plants. 

As a result of shutting down and making a clean sweep, 
the business has so increased as to need the direct help of 
about one hundred thousand more men than before. The 
scale of wages is gradually increasing; no man gets less 
than he did before and many get more. At least one hun- 
dred thousand men, in addition to those above, are, as a 
result of the additional requirements, employed through- 
out the country. Against these gains the losses of shutting 
down are scarcely to be calculated.} 



CHAPTER XIII 
The Chanoiho Scene 

r' "\HE moving of what had been the largest auto- 
mobile plant in the world and the placing of all 
its departments in another plant which was al- 
ready supposed to be full showed us many economies that 
we might eflFect. It is the little things that are hard to 
see — the awkward little methods of doing things that have 
grown up and which no one notices. And since manufac- 
turing is solely a matter of detail, these little things de- 
velop, when added together, into very big things. 

For instance, when we designed our power plant at the 
River Rouge we went ahead of existing practice in many 
respects and particularly in making feasible the burning 
of powdered coal. We planned a certain number of units 
and took for granted that each unit required a certain 
amoimt of space. In this we followed custom. That was in 
1919. But constantly we have been needing more power 
and finally we had to double the capacity. And since 
building an additional power house would have been ex- 
pensive, we decided to set ourselves to doubling the 
capacity of the power house we had. Into a space designed 
for a turbine capacity of 65,000 kilowatts we put in a 
turbine that we designed and built ourselves to develop 
145,000 kilowatts. The turbo-generators develop 80,000 
kilowatts each. To meet this additional load, it was essen- 
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tial that the boiler capacities be increased; but additional 
boilers would require a heavy investment in buildings and 
equipment, as there was no space left in the power house 
for additional boilers. Accordingly, we remodelled the 
original units and more than doubled the capacity of each 
of four units. In other words, the completion of the re- 
modelling was equivalent to the construction of two large 
power houses in a single building while it was already 
occupied by imits which were among the largest in use any- 
where. The whole matter of saving space without crowding 
has been pressed upon us by the telescoping of the High- 
land Park plant into the River Rouge plant. We have al- 
ways placed machines close together and tried to cut down 
to a minimum the movement of any part during the course 
of its manufacture, but until this removal we did not really 
know what it was to save space. We only thought that we 
knew. We had the same space-saving problem at a num- 
ber of our branches, and it was the request of a branch 
for additional space which would have cost nearly half a 
million dollars to provide that brought our attention to a 
matter which we had considered as standard. 

Formerly, open and closed bodies each had ovens, con- 
veyors, flow stations, sash inclosures, and suction sys- 
tems of their own. Experiments indicated that a single 
system of ovens and conveyors would do for both types of 
bodies and that only minor changes would be necessary to 
accommodate them. We had no difSculty in merging the 
two systems. The same ovens could be used for either open 
or closed types. And the saving was remarkable. 

In less floor space than was formerly needed to tarn 
out one hundred jobs under the old method in eight Iknits, 
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a branch now can produce 180 cars. Some idea of the 
amount of saving made possible by this cluinge can be 
gained from the statement that the average per branch 
was somewhere near seventy-five thousand dollars during 
the first year. The entire job is concentrated in one sys- 
tem, making possible closer supervision and giving the em- 
ployees greater versatility. The new system produces 
more cars than the two systems did before. In the particu- 
lar branch that originally caused this study, the adoption 
of the new plan enabled it to dispense with eighteen thou- 
sand square feet of additional fioor space which otherwise 
would have been required. 

Here is a very different matter. Dies ha%'e always occu- 
pied a prominent place in production process where forg- 
ings or sheet-metal parts are stamped or pressed out, and 
their manufacture and maintenance have comprised one 
of the big jobs of production. For example, one die re- 
quired about seven hours to make and had to be replaced 
after it had shaped about forty thousand pieces. We de- 
vised a new method which can turn out a die impression in 
two minutes and each die will shape from eighty thousand 
to one hundred thousand pieces. The former method of 
die manufacture used an engraving or profiling machine 
in which a master die guided tools tlrnt engraved a dupli- 
cate of the die on a steel block. Then the block went to 
the bendi for finishing, for the engraving machine left 
marks on the impression. Because of the human element, 
it was impossible to secure two dies that were exactly 
alike. 

Under Ihe new method a hardened master die is driven 
into a heated block of steel, much as a seal is drivoi into 



190 


MOVING FORWARD 


heated wax. An exact impression is made of the master 
die. When cool it is polished and edged, after which it is 
ready for use. The reason for the longer life of the typed 
die over that of the engraved is in the grain of the steel. 
The engraving tool cuts into the grain of the cold steel, 
whereas the new method, by heating the steel first, renders 
it plastic and the grain is molded to conform to the im- 
pression. 

Placing a washer on a screw has always been a hand 
operation. We devised a little machine for this and have 
made some very great savings. When it is remembered 
how many thousand washers must be handled in this par- 
ticular operation every day, it can be seen that the ac- 
complishment of such a job by machinery was worthwhile. 
The screws slide down a tilted incline from a square con- 
tainer. At the lower end they are seated by a set of jaws 
that set them into place, one at a time, into one of the 
openings in the circumference of a revolving drum. Just 
before the screw drops into the opening a washer is fitted 
to the hole, sliding off the bottom of a perpendicular rod 
that, with its row of washers, somewhat resembles an an- 
cient Chinese money counter. 

When the screw drops into the hole it is fitted to the 
washer. The screw then remains in position on the drum 
until it has revolved aroimd to a point where it is released 
in such a way that it turns a fiip-fiop somersault and lands, 
head up, on an incline opening onto a slotted tray. The 
latter consists of rows of grooves made to fit the screws^ 
each tray capable of holding twenty-five hundred at a 
time. 

The operator remo^ the rod when aU the washers have 
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slid oil and replaces it with another that has been filled 
meanwhile through a shaker operated by air. He also op- 
erates a lever that controls the slotted tray and moves it 
along from groove to groove as each in turn is filled. A 
simple device prevents jamming. If an<odd-size screw gets 
into the chute it is thrown out by the automatic “kick- 
back” just outside the hopper at the top of the incline. 
The machine is spring driven so that nothing can jam 
it. Currents of air are used to deliver the washers to the 
drum and to loosen the screws from it after it has re- 
volved around to the point of release. This machine saves 
much monotonous labour. 

Electricity, by providing a new motive power, has pro- 
foundly changed manufacturing. As a source of heat for 
furnaces and the like it has made further changes. But 
even greater things are at hand. These are revolutionary. 

Wages could not be what they are to-day if we were still 
compelled to rely on the old shaft and pulley. That not only 
limited the speed of a machine and wasted a great amount 
of power but also it restricted the placing of the machines. 
Everything had to be in the line of the shaft instead of in 
the line of the work. We were considered too hasty when 
we first built an electric motor into every machine in the 
shop and also when we took advantage of the perfectly con- 
trolled heat made possible with the electric furnace, but 
the se practices have become the industrial commonplaces of 
to-day. Consumpticm, production, and wages to-day hang 
<m the industrial use of electricity. 

The new and revolutionary use of electricity will in its 
extaosions cause goods to be made much stronger and more 
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cheaply than ever, which will have direct effect on con- 
sumption, production, and wages. This is the use of electric- 
ity for joining parts together without bolts or rivets — ^that 
is, by welding. 

This goes to the very root of all metal manufacturing and 
is the first absolutely new basic method of manufacturing 
that has come forward in many years. We have taken old 
methods, improved on them and changed them about until 
the final method did not look at all like the original method. 
But with electric welding we strike out into a new field. 
And here again we have inescapable proof that modem 
machinery is labour serving and not labour saving. For 
these machines do what man absolutely could not under any 
circumstances do. 

The only way that anyone in the past knew to make an 
intricate metal article in one piece was to cast it. Casting 
is very wasteful. It requires the heating of the metal and 
then a deal of highly skilled work with patterns, cores, and 
all the paraphernalia of the art. The casting of each piece 
had to be a separate operation and, although years ago we 
put casting on a production basis and used the method of 
subdividing the work and taking it to the man by conveyors 
instead of having the man go to it, yet at the best the opera- 
tions were cmde. A casting must be machined — sometimes 
to taking away thirty per cent of the metal ; that is a waste. 
And also there is no way of knowing just how strong the 
casting is, for there may be blow holes or other defects that 
cannot be discovered. 

A part may be forged or stamped out of hot steel of 
some standard mill size, and the part will be stronger 
than a similar part which is cast. Everyone has known 
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that for years, and for years we have been forging and 
stamping as many parts as we could. We know that if we 
could build up a complicated part by joining a number 
of small forgings we should have something stronger than 
could be had by casting. But we had no method of joining 
other than by bolts or rivets and that method of joining is 
not only expensive but requires such an excess of metal to 
hold the bolts or rivets as to make the resulting part less 
practical than a casting. 

The art of welding is very old. It consists of heating two 
pieces of metal and hammering them together. The old 
blacksmith was an expert welder. The electric weld follows 
the same principles, but the heating is by an electric arc 
formed between the two parts to be joined, and the pres- 
sure is applied mechanically. Electric welding has been 
known for a long time, but no apparatus has existed for 
taking the human skill out of the operation — that is, for 
putting pieces through by machinery in great volume at a 
low price. We set ourselves the task of devising machines 
and methods that would make possible the wide use of weld- 
ing as the best and also the cheapest method of manufac- 
turing. We wanted to forge, spin, or stamp parts and then 
build them into complete units by welding. That we have 
done. The subject was not new to us; we used some weld- 
ing on Model T, but during the last three years under the 
pressure of necessity we have progressed farther in weld- 
ing than during all the previous years of the company’s 
existence. 

Welding makes possible the uniting of forgings and 
stampings into integral parts of strength, lightoess, and 
symmetry at a speed unequalled by any other known 
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process. There are many kinds of electrical welding, but 
we are concerned with resistance welding, which is divided 
into flash welding, spot welding, and seam welding. 

In flash welding no metal is added. Only the original 
metal is used, and in heating is fully protected from the 
oxygen in the air and other impurities. There is no differ- 
ence between the theory of the old-fashioned blacksmith 
weld and the electrical resistance flash weld. The black- 
smith put his steel in a forge and the heat was applied ex- 
ternally. When at the proper heat it was removed, the 
surfaces to be joined were cleaned of oxide, placed together, 
and hammered vigorously. The actual welding was accom- 
plished by heat plus pressure. 

In resistance flash welding the heat comes from an arc 
dravpn between the surfaces to be welded. As they will not 
heat sufficiently to weld except through the heat of the arc 
between the surfaces, it is necessary to have the pieces of 
a nearly uniform cross-section. Copper jaws conduct the 
current to the piece to be welded. The amount of flashing is 
determined by experience. Zones in the pieces to be joined 
are protected from the oxygen and other impurities in the 
air by the arc, and the section is speedily heated to the 
proper welding temperature. Then the two pieces are forced 
together very quickly with enormous power. This squeezing 
also forces out any overheated metal that may be left, al- 
lowing the clean metal to make contact. The same principle 
is carried out in the other two types — seam welding and 
spot welding. 

Progress in electrical resistance weMing is progress into 
the unknown. This is particularly true of butt welding, a 
type of resistance welding that finds wide and important 
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application in our industries. The worker in this field must 
begin with the idea and end by building the machinery to 
carry it out. There is, in nine cases out of ten, neither knowl- 
edge nor machinery existent to suit his purpose. 

A seam weld is actually a succession of overlapping spot 
welds, usually made on a machine in which the object to be 
welded is drawn between copper disks placed edge to edge, 
through which the current flows. 

In every case where welding has been adopted it has 
made possible the decreasing weight without decreasing 
strength, and to lessen cost of manufacture without lessen- 
ing quality. Further, it has immensely facilitated the ac- 
curate and precise adaptation of the proper material for the 
proper part. 

Take a few experiments in electrical welding that have 
been brought to a production basis and are in daily use. Take 
one half of the rear axle housing assembly. It consists of four 
individual parts welded into one integral unit whose entire 
weight is only eighteen and one-half pounds. The small 
spring perch is a steel forging, machined accurately, and the 
ball for the shock absorber hardened. The wheel housing is 
also steel forging, roug^ machined, and the wheel bearing 
hardened. They are placed in a welder and flash welded to- 
gether at the rate of one himdred and fifty per hour. The 
biuT, or “flash,” is removed in a special machine, and tlie 
part is ready for the next operation of welding to the tube, 
which is done at the rate of one hundred per hour. 

- The tube is a piece of sheet steel weighing seven pounds, 
four ounces, that is blanked in wedge-shaped form from a 
large steel sheet formed in three operations on a punch 
press, and then arc welded longitudinally at the rate of fifty 
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tubes per hour. It is then restruck to insure uniformity of 
size and shape and is ready to be flash welded to the bell 
end forging. The rate is sixty per hour. 

This bell forging is a development by our men and is 
made by hot rolling or spinning a blank of hot steel between 
two formed rolls at enormous pressure and high speed, the 
procedure forming a graceful curved bell uniform in thick- 
ness at no sacrifice of strength. The four pieces have now 
become one through welding. Each is machined in line with 
the other and will always maintain that alignment and 
rigidity. 

The rear axle housing is one of the most important of 
our welding developments. In the Model T the rear axle 
housing was mode up of malleable castings. The same as- 
sembly is now electrically fabricated of forged, pressed, 
and spun-steel parts, each adapted by special treatment to 
the function it is to perform. The differential housing or 
“banjo” is composed of a U-shaped section of steel — a 
standard rolling-mill form — pressed by dies into a circle 
not quite complete. The circle is closed by the differential 
housing sleeve, which is made in a forging machine and 
welded to the unconnected ends of the U section by the 
flash-resistance method in a mechanical welder of our design 
^d construction. 

Take the differential housing assembly. Here a casting 
has been eliminated in favour of the all-steel housing made 
possible by welding. A part made by a pundx press is 
welded to a forging and we have here developed an auto- 
matic welding machine. A description of this new type of 
welder will show how welding engineering along this line 
IS advancing. 
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This is a summary of our old method : The channel ring is 
placed in its cradle and aligned, the removable clamps are 
dropped into place, and a valve is turned which releases 
the air into two cylinders that in turn actuate the clamps 
and pull the ring against the electrodes on each side. The 
operating handle is pushed back from the loading position 
to open or starting position. The neck is slipped over the 
expanding collet, which is also the electrode, against a lo- 
cator and aligned, the forked clamp is slipped into place 
and the air is turned on, expanding the collet. The actual 
welding procedure now starts. The operator grips the han- 
dle and throws the trigger switch, turning on the current. 
He burns off the abutting ends of the neck and ring to get 
an even contact. Then for three or four seconds the ends 
are held tightly together and preheated. The arc is then 
drawn between the parts by backing off the handle enough, 
so that the current leaps the gap drawing an arc. The oper- 
ating handle is now brought up evenly and steadily to 
maintain this arc to a predetermined point, the correct heat 
being the determining factor, at which time it is pulled 
home as quickly and vigorously as two husky fellows can 
manage. The air is then released, the three clamps removed, 
the operating handle is pushed back to open position, and 
the housing lifted out, completely welded. Three operators 
are necessary for each machine, production twenty-five to 
thirty per hour. 

That procedure is just as complicated as it sounds, and 
the operators require careful training. In our new machine 
the principle is the same, but the operator’s duties consist 
in placing the stock in the machine, slipping on a clamp, 
and turning the air valve, which clamps all parts at once. 
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The machine then goes through the welding cycle auto- 
matically to completion. The air valve is opened, and the 
machine returns to its starting position, where the housing 
is removed and the operation repeated. This machine re- 
quires only one operator and does from fifty to sixty an 
hour. And the welding is more luiiform. 

The new machine is completely foolproof. All working 
parts, except the clamps, jaws, and other equipment for 
handling the work and applying the welding current, are 
contained cleanly in a single large housing, where they are, 
however, readily accessible through doors. All parts out- 
side this housing are inclosed in a large hood, having a door 
which is closed while the actual welding operation is in 
progress. While the welding operation is in progress, fan- 
shaped plates, operated by cams, cover in turn all operating 
buttons except the one needed for the next move. It is im- 
possible for the operator to go wrong. 

Here is another automatic welder. In it the operator is 
relieved of placing the lugs in position by hand. They are 
loaded automatically from a magazine and are set in posi- 
tion for the weld through the use of a magnet on the upper 
jaw and a locating fixture on the lower. 

The operator’s hand is protected from the possibility of 
getting caught in the machine. Besides this factor of safety, 
the machine makes it possible for him to turn out work 
mudi more rapidly. Under the old system the average num- 
ber of brake shoes one man could handle per hour in this 
operation was two hundred. That was when he loaded the 
lugs by hami This has now been more th«i doubled; four 
hundred and fifty an hour is the regular number welded. 
ITiat means nine hundred welding operations, owing to tiie 
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fact tiiat each end of the brake shoe has to be welded. Each 
end requires two lugs, one on each side, a total of four lugs 
per shoe or eighteen hundred every hour. Since each lug 
has four projection points, these eighteen hundred lugs 
require seventy-two hundred during the hour. 

Lugs are welded on the brake shoes to reinforce the ends, 
where holes are bored. Under the old system the operator 
inserted the lugs in position, placed one end of the brake 
shoe between them, and completed the weld. Then he re- 
moved the shoe, inserted two new lugs, set the other end of 
the shoe between them, and completed the weld. 

The new machine feeds lugs into proper position along 
miniature tracks so arranged that new lugs do not take 
position until the previous operation has been completed. 
They are held in position by magnets, and the position of 
the brake shoe between them is controlled by the machine. 
The shoe can be fitted readily by the operator almost with- 
out watching. 

In developing the magazine many problems had to be 
overcome. One was to keep it free from the attraction of 
the magnets. Otherwise the whole mechanism would be in- 
terfered with and the lugs would jam in the grooves. To 
prevent this the magazines are made of brass, which is non- 
magnetic. Just before the current is turned on for the weld, 
the magazine is swung out away from the magnetic field. 

Forty-four power presses are required to form each gas- 
oline tank assembly and prepare it for the seam-welding 
operation, as well as much other equipment. Ten presses 
blank and form the bottom; six prepare the top ; sixteen are 
required for the speedometer cable housing and other fix- 
tures; two form the splash plate; three rivet fixtures to the 
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tank; one clips top and bottom together in position for 
welding; six punch holes and restrike the form. 

When the two sections of the tank have been clipped to- 
gether in position for welding, and the work on holes and 
restriking is completed, they are further secured by spot 
welds placed at intervals. They are then washed in a strong 
alkaline solution and placed on a conveyor. On this they are 
carried past workmen who add the retaining quality of 
solder to that of the rivets which secure the fixtures to the 
tank. From this operation they pass to the welding ma- 
chines. 

No single unit has undergone such a revolution since its 
beginning as that of the ring gear. The ring gear stock used 
by the company to-day is rectangular. It is cut to lengths 
eqtial to the circumference of the gear. The lengths are 
heated and placed in machines, which form them into a 
circular ring, leaving a small gap between the ends. The 
rings are completed by being butt welded while red hot. 
To relieve the strain imder which the steel has been placed, 
the rings now receive an annealing or normalizing heat 
treatment and are allowed to cool slowly. 

9 The scale that has accumulated on the rings during the 
cooling process is removed by tumbling. Boring, counter- 
boring, back and angle facing follow, all these operations 
being performed by automatic turning and boring ma- 
chines. Ten cap-screw holes are drilled simultaneously in 
each gear on a multiple spindle drill press, after which the 
rings are ready to have the teeth cut in them. 

The teeti) are first roughed out on special machines. The 
gear-rouglung machines fonnerly in use were capable of 
operating on but two units at a time. The present ones. 
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which are equipped with auxiliary equipment of design, 
rough out twenty-four gears at once, removing approxi- 
mately a pound of metal from each gear and taking slightly 
over two minutes per unit for the job. 

Next the gears go to machines called generators, where 
they are given a finish cut. The type of generator formerly 
in use required a separate operator and, at best, produced 
not more than fifteen gears in eight hours. The department 
used thirteen of these, giving a total production of less than 
two hundred gears per eight-hour day. To-day the depart- 
ment has ninety-six high-speed generators and ninety-five 
of improved standard type. Each high-speed generator 
produces forty-three gears per eight-hour day, and eight 
can be tended by one man giving a production per opera- 
tor of 344 gears per eight-hour day. 

In the modern gear generator the gear is mounted on an 
arbour and the teeth accurately lined up between cutting 
tools, so that an equal amount of stock will be removed 
from each side of each tooth. The tools travel across the 
face of the gear tooth at the rate of four hundred strokes 
a minute, removing a very small amount of stock at each 
stroke, to insure the best finish. As the machine finishes the 
last tooth — the fortieth — it automatically shuts off. 

Ring gear steel is of the highest quality and has a large 
carbon content, so only a cyanide treatment is necessary to 
give it a hard wearing surface. Coming from the cyanide 
fiumace the gears are quenched in oil in a gear-hardening 
press of our design, to prevent distortion. Two men, one on 
the furnace, the other on the presses, can harden and 
straights 1,060 in eight hours. When cold enough to be 
handled without gloves, the gears are removed from the 
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TpTess and subjected to another drawing operation, which 
relieves the strain involved in the cyaniding. 

Now the bores are ground out on internal grinding ma- 
chines, on which the gears are mounted with master gears 
to insure accuracy of bore. The limit of deviation from 
accuracy is one thousandth of an inch. At the conclusion 
of the grinding operation, the gears are passed on for a test 
in which they are rolled with drive pinions for quietness. 
They are now ready for assembly or service. 

Formerly three inspectors were required to check four 
thousand gears in an eight-hour day. Now one inspector, 
with the aid of an automatic testing machine, checks six 
thousand in eight hours. A device on hand gear testers 
makes it possible for one man to roll thirteen hundred gears 
per eight-hour day. A few years ago six himdred was a 
satisfactory day’s work. 

The ability to combine parts by welding means the intro- 
duction of a whole new technique into metal manufactur- 
ing. We have just started. 



CHAPTER XIV 
'A Millionth of an Inch 

^ ^HE making of things to a high measure of accuracy 

is not just a test of workmanship. It is a funda- 
mental to service production. In such production 
there can be no fitting of parts in assemblies or in repairs. 
Every crankshaft must be exactly like every other crank- 
shaft and so on through every part of the automobile or 
anything else that one may be making by this method. 

Of course, no two parts are ever absolutely alike except 
by accident, for it does not pay to try for accuracy beyond 
a certain point. But any kind of a machine which has moving 
parts must be accurately made or there will be an amount of 
vibration through play that will shorten the life of the ma- 
chine and also decrease its running efficiency. A designer al- 
ways plans a machine made to absolute measurements, and 
then he sets the limits by which each part can be allowed to 
vary from the measurements. In volume production the 
measuring has to be done quickly, and for that reason each 
part is judged by two gauges of whatever designs prove 
most suitable for the part. These two gauges represent the 
allowable limits of size. If the part passes through both it is 
too small, and if it passes through neither it is too large; to 
be within the limits it should pass through one and not the 
otiber. 
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Some parts do not require accuracy in any high degree, 
while others must have limits of one ten-thousandth of an 
inch. If a gauge is going to check to one one-thousandth of 
an inch — which is not extreme accuracy — then that gauge 
must itself be accurate to at least one ten-thousandth of an 
inch. And it must be kept accurate. Thus there must be a 
master gauge to test it — and finally a gauge to test the mas- 
ter gauge. All of which presumes that somewhere on the 
premises one has some absolutely accurate measurement 
with which to test the master gauge. 

In point of fact, it was not always possible to know what 
an inch was until we had C. E. Johansson join us. And to- 
day the functioning of our industries depends upon what 
goes on in a small room in the Dearborn laboratories. And 
so also does the functioning of many other industries, for 
in this room are tested the precision blocks not only for our 
own use but also those that we sell to other industries, for it 
would not be in line with our policy to keep the means of 
accurate measiirement exclusively with us. These measur- 
ing devices are available to anyone who wants them, and 
they are the standards of all accurate work in this country 
and in most parts of the world. The obtaining of a standard 
of accurate measiurement is not so simple as it might seem 
to those who measure with a foot rule and think they are 
measuring. The finest steel rule made is so inaccurate that, 
if we had to use it, we should wreck our production. That 
gives some idea of our necessity for accuracy.* 

Until recent years there has been no way of attaining 
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a real accuracy in machine production. For we have had 
no standard inch for shop work. It is service production that 
has forced the making of standards of accuracy. The Eng- 
lish foot of twelve inches was legalized about the year 950, 
but fought for more than three hundred years before it sup- 
planted the Belgic foot of the Tungari, which was 13.22 
inches, and was brought to England at the time of the 
Belgian influx before the Tenth Century. The origin of the 
Belgic foot is lost in the obscurity of ancient Asia and 
Greece. 

The metric system is the result of a demand by French 
scientists that the unit of measure be based upon some meas- 
urable and immutable distance in the universe. The French 
National Assembly chose a distance equal to one ten-mil- 
lionth of a quadrant of the earth through Paris. This dis- 
tance was duly computed, and the resultant m^tre-d-traite, 
or measure of distance, known as the metre, was made the 
compulsory national standard in 1801. In 1875, the Inter- 
national Bureau of Weights and Measures was constituted 
in Paris to furnish prototypes of the metre to subscribing 
countries. The ofiicial French metre is represented by the 
distance lying between two microscopic lines on an iridio- 
platinum bar ( now reposing in the archives of the Bureau ) , 
at zero centigrade. 

The alloy and the cross-section chosen for this rod are 
least susceptible to change. Temperature is a vital factor in 
computing the metre, since, as the temperature of the rod 
goes above or below zero centigrade, the distance between 
the scribings becomes less or greater than a metre. The c<m- 
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sideration of temperature was one of the great problems 
previous to the advent of the Ford-Johansson gauge. 

The metre is measured at zero centigrade; the English 
inch at sixty-two degrees Fahrenheit, and the U. S. inch, 
hy Act of Congress, July 28, 1886, at sixty-eight degrees 
Fahrenheit. Considering these temperatures it is evident 
that, to bring the three standards into accord, the units must 
be held at three different temperatures. If a standard 
(French) 100 mm. steel gauge, at zero centigrade, having 
a coefficient of expansion of .000,011,5 per one degree centi- 
grade, is measured at the English standard temperature, it 
w .019 mm. longer than 1 decimetre. Measured at the U. S. 
standard temperature, it is .OHS mm. longer than 1 deci- 
metre. Conversely, a U. S. standard decimetre gauge and 
an English standard gauge become correspondingly less 
than a decimetre when measured at the French official 
(metric standard) temperature. 

Since these standards of measure have been adopted, 
another method of checking the accuracy of measures has 
been discovered. The instrument used is called an inter- 
ferometer. Its operation is based upon the constant length 
of the rays of light in the spectrum. Should the official metre 
gauge be destroyed, it might be reproduced within one ten- 
miUionth of its theoretical length with the aid of the inter- 
ferometer. This instrument has shown that the metre is 
equal to 1,588,164.18 wave lengths of the red ray of the 
spectrum of cadmium in the air at fifteen degrees centi- 
grade, and 760 mm. barometric pressure. But of what 
avail is such a method of measuring in a machine shop? 

Less than forty years ago most of the difficulties expori- 
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enced in conunercial measuring in medieeval times still ex- 
isted. Each country, each large industry, and even each 
toolmaker had individual measures. While these measures 
all conformed to either the metric or the English standards, 
no two agreed imless made from the same material, in the 
same shop, and at the same time. Each shop had its own set 
of master gauges from which measurements were sometimes 
taken directly, but more often these gauges were used to 
make other individual gauges for specific work. Since gauge 
making was slow, expensive work, it followed that a shop 
doing any volume of business had an accumulation of 
gauges that represented an investment out of all propor- 
tion to the amount of use which they received. The matter 
of the investment, however, was only incidental to the gauge 
difliculty. 

When a gauge is made of steel it must be hardened to 
withstand even moderate use without appreciable wear. 
When a piece of steel is hardened tremendous internal 
strains are set up within the surfaces of the gauge which 
cool and set first as the gauge is quenched after heat treat- 
ing. These strains are gradually relieved by slow expansion 
of the metal — ^a process that may continue for a year or 
more after the gauge is completed. Also if a gauge is not 
used at the same temperature as that at which it was finished 
its size will vary with the difference of temperature. 

Thus, what with a variation of standards, a variation of 
materials, and a variation of temperatures, the paths of the 
machine and tool manufacturers were anything but rosy. 
Arguments between a mechanic on th^ warm side of a shop 
with one (m the cold side often became legal battles between 
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seller and buyer which involved broken contracts, months 
or even years of litigation, and often not inconsiderable 
damage awards by courts. The court decisions could never 
establish precedents, for they were rendered arbitrarily for 
lack of any universally recognized standards of measure. 

C. £. Johansson began his career as a mechanic in Eskils- 
tuna, Sweden, in 1885, and as tool-room foreman of the 
government’s arms factory he first faced the problems aris- 
ing from an inaccurate system of measure. Although well 
equipped with the usual quantity of gauges, scales, and 
measiuring devices, the arsenal did not adopt the tolerance 
system of measures until 1889, when they undertook the 
manufacturing of arms, in the present-day sense, in place 
of the highly individual method of arms manufacture which 
obtained from 1867 back to the days of the stone axe and 
arrow makers. During the period 1867-1889 the arms were 
manufactured by machines, and although the quality was 
good the quantity production was limited because the limit 
system was not used. 

One of the first points which impressed him in those days 
was the preference of toolmakers for solid blocks of steel 
finished to a specific size corresponding to some specific di- 
mension to be imparted to the manufactured part. Scales 
varied in their calibration and micrometers varied in the 
leads of their threads, but once a machinist measured a di- 
mension to a steel block, and it was accepted, he worked 
speedily and confidently to the block until it was worn out. 
Consequently, Mr. Johansson specialized on th^ solid 
gauges. Soon there were hundreds of them in the menal 
and hundreds more being made all tl» time to take their 



A MILLIONTH OF AN INCH 


places. At each change in specifications, from two to a hun> 
dred of these became obsolete — most of them long before 
they were worn out. Though inches, half inches, quarter 
inches, and the like did not change, parts could not be 
designed to smt the existing gauges — gauges must be made 
to suit the designs. 

Mr. J ohansson, from his experience, knew that two gauge 
blocks, if finished with the most painstaking care, would 
adhere slightly when wrung together. A close study of the 
finished surfaces of such blocks held a promise that several 
gauges might be made so accurately and so perfectly fin- 
ished that they might be used separately or in combination 
to produce from one to a number of measure values limited 
only by the number of gauge blocks used. He began work 
along this line at once, but almost immediately another diffi- 
culty was encountered. No method for determining the size 
or the parallelism of the surfaces of these gauge blocks was 
accessible. Hours of work were necessary to measure any 
gauge, and even then the margin of error was great. Even- 
tually it was solved in a manner that permitted the instant 
gauging not only of the flatness and the parallelism of the 
opposite surfaces of a gauge but the determining exactly 
how far these surfaces were apart. However, as this end 
was approached, a new difficulty became increasingly great ; 
namely, the stabilization of the steel itself from which the 
gauge was made, a difficulty which seemed insurmountable. 

Unless a gauge block is heat treated and hardened, its 
usefulness is soon greatly impaired by wear. In the case of 
a gauge the accuracy of which is required only within one 
osie-t^usandth of an incli — and it is now a quick and sjm- 
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pie process to divide this accuracy by ten tlMusand, measur- 
ing to one ten-millionth part of an inch — this accuracy 
would be completely lost with very little use unless the 
gauge were rendered glass hard by an adequate heat treat- 
ment. It became evident, when working in such small di- 
mensions, that a block which was heat treated and finished 
to within one ten-thousandth part of an inch of the measure 
value desired, would begin to expand, very slowly, after it 
was finished, until at the end of a year it might measure 
several ten-thousandth inches more than when finished. The 
larger the block and the greater volume of steel it contained, 
the greater the growth after finishing. 

By the year 1899 gauge blocks could be made by Mr. 
Johansson so flat that they would adhere when wrung to- 
gether. Their surfaces could be placed at a predetermined 
distance from each other within a margin of a few hundred 
thousandths of an inch. The surfaces of the blocks could be 
rendered so nearly parallel that, when placed in combina- 
tion, the cumulative error in several blocks was no greater 
than the error in a single block of the same length as the 
combination. Selection of the steel best suited to the manu- 
facture of gauge blocks and the discovery of the heat treat- 
ment which would render this steel sufficiently stable re- 
quired experiments over a period of nine years. Then 
a universal gauging system passed from an ideal to an 
accomplishment. 

The first set produced contained 102 blocks. Years of 
observation had shown that the temperature of the average 
madiine shop varied between fifteen and twenty-five de- 
grees centigrade; therefore twenty degrees (xntigrade 
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(sixt 7 >ei£^t degrees Fahrenheit) was selected as the stand- 
ard temperature at which these and subsequent blocks 
should be finished and used, except blocks made for use at 
specified temperatures other than sixty-eight degrees 
Fahrenheit. 

Sets of these gauges were introduced into the United 
States in 1907, and were received with some hesitancy. Pur- 
chasing agents at first considered them too fine for their 
requirements. Even if they allowed themselves to be per- 
suaded by shop superintendents to purchase sets, they fre- 
quently placed them in the office vault and permitted their 
use only when a difference of opinion on measures arose. 
While American manufactureres were accustoming them- 
selves to the possession and use of gauges, the same gradual 
acceptance of this new standard was going on in all foreign 
countries. As the gauges became known their possibilities 
became increasingly evident. The limit system of manu- 
facture, that is, the process of holding the dimensions of 
each part of each assembly between two limiting dimensions 
as determined by these new gauges, became universal. Even 
the limits became somewhat standardized. Thus, one stand- 
ard permits a round rod to fit a round hole in four degrees. 
These are : running fit, push fit, driving fit, and forced fit. 
In the first class, the rod slides in the hole easily ; in the sec- 
ond, it may be pushed into the hole but fits snugly; in the 
third, a hammer is needed to drive the rod into the bole; in 
the fourth, a mechanical or hydraulic press is needed to 
force the rod in. In the first, or running fit class, standard 
practice requires the rod — supposing it to be more than 1" 
and less than 2" in diameter — to be less than the diameter of 
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the hole by not less than .0015", and less than the diameter 
of the hole by not more than .0025", or a limit of variation of 
.001", the difference between the two tolerances. In the case 
of a driving fit, the limit changes from less to greater; the 
diameter must not be less than .00075" greater than the 
diameter of the hole, nor more than .002" greater, or a limit 
of plus .00125"; the limit on the case of a forced fit is plus 
.002". 

If rods similar to the one described were to be used in 
quantities, a gauge for measuring their diameters would be 
made. For the rods the gauge would consist of four pieces 
of steel, set in a horseshoe-shaped holder, two far enough 
apart to allow the rods to pass between them in their diam- 
eters were not greater than the maximum tolerance speci- 
fied, and the other two close enough together to keep the 
rods from passing between them unless the diameters of the 
rods were below the low limit prescribed. Such a gauge is 
called a “go-and-no-go,” or snap gauge, and the points may 
be spaced to the specified distances apart by setting them 
to gauge blocks, or combinations of them, of the measure 
^alue desired. 

The accuracy of practically every manufacturing opera- 
tion carried on to-day may be traced directly to the use of 
these gauges. The Ford Motor Company has one hundred 
and forty complete sets in daily use, besides a quantity of 
single blocks for purposes where complete sets are un- 
necessary. This number does not include many pocket sets 
individually owned and used daily to t^ the accuracy of 
micrometers. 

The alliance of the C. E. Johansson Company with the 
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Ford Motor Company furnishes an interesting chapter in 
the development of the gauges. Considering the importance 
to the Ford Motor Company of high accuracy at a low cost, 
the gravitation to it of the C. E. J ohansson Company, with 
exactly that combination, was inevitable. Also, by means 
of the resources and the manufacturing talent made avail- 
able the price of the gauges has been materially decreased 
since the J ohansson Company was taken over. 

Thousands of gauges and fixtures must be manufactured 
in om tool rooms, and by using these blocks it is possible 
to make them to the necessary limits. Without the Johans- 
son blocks and tools our tool rooms would be blind. By using 
them the gauge inspectors also can tell at any moment the 
condition of the gauges and fixtures in service. 

How important this is may be realized from the fact that, 
when one of the gauges is worn to the point it no longer 
checks the limits properly, one hour’s run may mean several 
thousand pieces of scrap, tying up of the assembly line, or 
the holding up of some branch in a remote part of the world. 

If extreme accuracy is to be obtained economically — ^as 
mass production demands — the master standard gauges 
must be just as near to size as it is possible to make them. 
Any error in the master is multiplied several times before 
the working gauges reach production. When production 
m achines or the assembly lines are held up for minutes, or 
the fraction of a minute, the cost is very high. Every error 
in a gauge must be paid for in the slowing down of ma- 
chinery and the loss of parts. 

Take, for example, the snap gauge used in the manufac- 
ture of the push rod in the car. These cost approximately 
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four dollars each to repair; twenty are used on each eight- 
hour shift, and their life is approximately four hours. On all 
gauges twenty per cent of the tolerance is the wear limit. 
That means a wear limit of one ten-thousandth of an indi or 
one hundred-millionths. Hence, it costs one dollar for each 
twenty-five millionths of an inch wear. 

At least three sets of Johansson gauge blocks are needed 
to pass these gauges every time they are sent to the tool 
room for repair. One is used by the man who repairs; an- 
other by the tool-room inspector; and a third is used in 
checking them every four hours. If an error of many mil- 
lionths exists between the three sets, more gauges would 
be returned to the tool room than actually wear out. Pro- 
duction would be retarded and costs would run high. 
Therefore, we have determined that it pays to hold the 
master gauges to the extreme accuracy of not exceeding 
plus or minus two millionths of an inch. Thus the inspec- 
tion gauges for the tool room and for inspection have an 
accuracy of plus or minus four millionths, and working 
gauges can be supplied the production line at an exceed- 
ingly close limit, well within an accuracy of fifty mil- 
lionths of an inch. All of the close-limit gauges used are 
checked once every day, many of them three times every 
eight hours. Under the guidance of Mr. Johansson him- 
self, the workmen are able to control degrees of accuracy 
at a saving. He believes that it is no harder with proper 
means to hold to a close limit than to the old accepted 
accuracy. 

We have seardied practically the entire world for special 
gauging equipment Much of this is reconditioned by the 
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Johansson division after it is received. And it is a large 
undertaking to get dies, jigs, and fixtures together to build 
accuracy. A large proportion of the machinery vre use must 
be rebuilt to meet the accuracy standards. 

One of the chief requirements in the gauging system is a 
definite manufacturing — wear tolerance, established and 
maintained. The first thought, of course, must be accuracy; 
the second, speed. The third is the original cost, plus the 
amount of repairs and reconditioning necessary. There 
must be some swift, accurate way to determine when it is 
time to retire a gauge from use. For this, om men use the 
J ohansson block. 

The manufacturing of these blocks is carried on in the 
Dearborn laboratory, and they must be finished at a tem- 
perature of sixty-eight degrees Fahrenheit. This requires a 
special room. The constant-temperature room in which the 
finest gauges are finished and tested is sev^enteen by eleven 
and one-half feet. Its walls are of plaster to a height of 
three feet; above that they are of glass. The glass walls 
are double, with a space of twelve inches between, which 
serves as an air duct. The glass in the outer wall is of 
triple tiiickness, that of the inner of but one. Through- 
out, the glass is set in heavy felt and hermetically scaled 
in its frames. The doors, of which there are two, are fitted 
with weather strips. The walls and ceiling are insulated 
with two layers of cork, laid directly on masonry surfaces, 
and the floor is insulated by the same material, laid in 
asphalt cement. All walls have a four-inch base of cement. 

A constant temperature in the room is maintained oy cir- 
culating air at the proper temperature in the air duct 



210 MOVING FORWARD 

formed by the double walls of glass. A number of elecbic 
elements supply warm air to the duct whenever it is needed. 
A refrigerating machine supplies cold air. Thermostats at 
three points control the flow of warm and cold air. The pres- 
ence of workers in the room reduces the amount of oxygen 
and adds to the amount of moisture in the air. To make up 
for the first an ozonizer, having a capacity of six grams of 
ozone per hour, is used. With this are installed two dehydra- 
tors, capable of supplying this room with thirty litres of dry 
air per hour, by means of which the moisture is counteracted. 
Mercury tube lights are used for illumination. To prevent 
their heat from interfering with the temperature of the 
room, they are separated from it by a case of glass, and the 
resistance coils with which they are equipped are placed 
outside the room. 

The making of these gauge blocks is an intricate and 
highly skilled process. Some of the gauges used for shop 
work are very ingenious, and they must be tested by special 
apparatus. Take the wrist pin hole in the piston of a Model 
A motor. It is checked by a special Johansson internal 
gauge, which in turn is set by a ring gauge. The wrist pin 
hole and the pin must fit within limits of .0008 of an inch. 
To test the ring gauge we have a machine that will check 
the inside walls of a hole. The machine is known as an “in- 
side optometer.” It looks like an elaborate microscope. The 
ring gauge is placed in the centre of the machine on a tiny 
platform, which can be swung in any direction. It is brought 
to position beneath two jaws, or measuring parallels, that 
extend downward toward the floating table. These parallels 
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are set with Johansson blocks, and the distance between is 
thus known accurately. On the tips of the jaws are jewels, 
placed there to provide a hard, unyielding contact against 
the inside walls of the ring gauge. After the parallels have 
been set against the inside walls of the gauge the operator, 
by looking into an illuminated tube on the right of the ma- 
chine, is able to detect whether there is any variance. If the 
walls are within one half of one ten-thousandth of an inch, 
the operator can see the difference in greatly magnified de- 
gree as through a microscope. It is enlarged so much that 
the operator can halve the size just mentioned — which is one 
hundred times finer than the size of a human hair. 

This instrument may be used to detect not only a taper- 
ing in the walls of the hole but also the exact inside and out- 
side diameters. It can also tell whether a tool or part is out of 
round, and by how much. 

Here is another example. In the use of screw threads 
many dimensions must be checked to insure proper fits when 
the threaded parts are assembled. For example, a bolt and 
nut must fit together. Both the external thread on the bolt 
and the internal thread in the nut must be measured. That 
can be done with master gauges made and threaded like the 
parts to be fitted. With these the parts can be tested during 
manufacture. 

But how to measiure the accuracy of the master thread 
gauges? The answer is foimd in an intricate-looking 
machine in the gauge-inspection room. It is known as a 
“universal measuring microscope.” With the microscope 
in this machine, the screw threads can be magnified to such 
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proportions that they can be easily measured. It is the 
second machine of its kind to be brought to America; the 
first is in our Dearborn laboratory. 

Checking is accomplished by use of the knife-edge 
method. The knife-edge is a narrow blade of steel having 
an angle on one end. On the knife-edge a fine line has been 
engraved at a given distance from, and parallel with, the 
edge formed by the angle at the end. In the microscope are 
lines that have been spaced apart the same distance as that 
between the engraved line on the knife-edge and the edge 
of the knife. Two blades of steel are used. The knife-edge 
of one blade is placed in contact with the flank of the screw. 

The other is placed on the opposite side of the screw 
thread so that it comes in contact with the opposite flank of 
the screw. 

By means of the microscope one of the lines in the eye- 
piece is supmmposed upon the engraved line on one of the 
knife-edges. A reading is then taken on a magnified vernier 
scale. The carriage of the machine is then moved until the 
other Une in the microscope eyepiece is superimposed upon 
the engraved line of the other knife-edge. A reading is again 
taken on the magnified vernier scale, and the difference be- 
tween the two readings is the correct pitch diameter. 

There are three different phases of a screw, all of whidi 
will affect its accuracy, and which all must be measured. 
These are the pitch diameter, which technically is the diam- 
eter of an imaginary cylinder, the surface of which would 
pass throu^ threads at such points as to make equal the 
widths of the tiireads and the width of the spaces cut by the 
surface of the cylinder; the lead, which Is the distance a 
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screw thread advances axially in one turn; and the angle, 
which is the angle included between the sides of the thread 
measured in an axial plane. 

All of these phases can be checked on the universal meas* 
uring microscope. In fact, since the machine was installed, 
the accuracy of thread gauges in the plants has improved 
almost one hundred per cent. The machine will determine 
whether a surface is absolutely straight and square. It will 
measure either round or tapering surfaces equally well. It 
is especially useful in checking templates and in laying out 
holes. It has been said to measure as fine as one ten* 
thousandth of an inch. 

With a dividing head, this machine can be used to deter- 
mine angles or indices. The head is placed in position in a 
specially constructed groove. Through its magnifying lens 
the operator can look down on a circle, the degrees of which 
have been so much enlarged that each is divided into three 
parts and each third into twenty. The operator can thus 
read the minutes as well as the degrees of the angle and can 
check within limits of one minute. 

These, of course, are not manufacturing gauges. They 
have to be so nearly absolute in their accuracy only because 
the gauges in use must be what they purport to be, else the 
parts turned out in production will not fit. An error at the 
source is multiplied many times when it reaches the part. 

One ten-thousandth of an inch is a workable accuracy, 
but to insure that degree of accuracy one must be able to 
control to perhaps a millionth of an inch. That we can do. 



CHAPTER XV 
The Stoey of 199 Ships 


'\RUE economy has nothing to do with curtailing 
use or skimping or otherwise limiting one’s life. 
That is destructive economy. I am interested only 
in constructive economy — which means getting the great- 
est possible service out of a thing and then, when that serv- 
ice is ended, looking about to see if the thing cannot be 
used again in some other service without any great addi- 
tional labour. 

This thought goes behind the thing itself to the labour 
that it represents. If we do not use to its utmost every- 
thing that is made, we fail to gain the full value of the 
hiiman labour which is present in it. That eventually reacts 
upon the income of labour, for that income cannot in the 
end be greater than the values it produces. The hoarding 
of goods is an indirect method of reducing wages. We find 
very low wage scales in all the countries where more atten- 
tion is given to seeing how long a thing may be made to last 
than to seeing how much use can be had out of it. We in the 
United States are held by certain foreigners to be very 
wasteful, but only because they have been trained in de- 
structive economy and cannot comprehend constructive 
economy — ^that is, the economy of the fullest use. 

Almost everything has a primary use and a secondary 
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use — and possibly subsequent uses before reaching the junk 
pile. The junk pile need not be the end; it may be rather 
a clearing house for materials to go again into manufactur- 
ing. Our nation has not as yet seriously taken up the ques- 
tion of finding secondary uses, possibly because many of 
the materials that have been used have not been good 
enough to make a secondary use profitable, and then again 
there has been no organization of sufficient capacity to take 
up reclamation as a national affair. When an automobile 
has ceased to have any value as a means of transportation, 
it is still a valuable collection of metals. If it could be ap- 
proached not simply with a view to salvage but with a 
view to finding new uses for the materials that, in even 
the oldest car, are just as good as new, then we should have 
a new source of wealth. 

In our company we tried out the reclamation of automo- 
biles on a small scale just to find out what could be done, 
and we learned that the plan was perfectly feasible. We 
confined our experiments to the Detroit area and did not 
go into the thing on a volume basis — and that is the only 
basis that would have had any consequences. We learned 
enough to know that some day it would be profitable in a 
narrow sense, as well as very useful in a broader sense, to 
go into the business of reclamation in a large way. 

As a part of a general investigation into the secondary 
use of materials, as well as into their re-use, we bought 199 
ships from the United States Shipping Board, not simply 
with the thought of salvage, but to see what could be done 
further to use these ships, not as ships but as structures 
made up from many valuable manufactured articles and 
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materials. There is nothing new about breaking up a ship. 
It is an established business in England. But the thought 
has alwa^ns been to take out only such parts as still had a 
value — or, to be more accurate, a sale at second hand — ^and 
then abandon the hulk, or, if necessary, tow it out into deep 
water and sink it. Even this Jias never been imdertaken on 
a large scale or as part of a manufacturing process. We 
proposed not to wreck these ships but to take them apart, 
recondition, and find uses for all the engines, valves, boil- 
ers, winches, pumps, motors, tanks, pulleys, injectors, 
ejectors, cables, chains, and other manufactured articles 
that could be recovered intact, and to take the steel, brass, 
cork, wood, tin, asbestos, rubber, felt, canvas, hemp, paper, 
and the long list of materials that they would produce and, 
with or without chan^g their form, put them again into 
manufacturing. 

We proposed to disassemble on a very large scale, and! 
neither we nor anyone else had any experience in this sort 
of disassembling. These ships represented a part of those 
built by the Emergency Fleet Corporation to meet the 
exigencies of the war. The government shipbuilding pro- 
gramme, it may be recalled, was in answer to the German 
submarine campaign. Our authorities, with a long war in 
prospect, set out to build more ships than the Germans 
could destroy so that imder no circumstances would our 
forces overseas or the forces of the Allied powers be de- 
feated for a lack of supplies from the United States. The 
war ended with the building programme in full swing. It 
was impossible to stop the programme all at once without 
serious ecmicamc disturbance to the country, and so a cer- 
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tSiixi number of ships had to be carried on to completion. 
Immediately after the Armistice the world seemed to be 
short of ships, and the United States Shipping Board went 
into the shipping business. In the spring of 1920 the over- 
seas freight market collapsed, the Shipping Board began 
to lay up its vessels, and by 1925 it had a large number of 
ships out of service and tied up in various rivers and har- 
bours. Of these the Board offered for sale 200 ships. We 
were requested to bid. We did so and our bid was accepted 
— ^the number offered being changed to 199. 

These ships were of first-class steel construction. Fifty 
were of the “submarine type” ( the name being taken from 
the company that built them) and were each 824 feet long 
with a beam of 46 feet and a dead weight of 5,060 tons. 
The others were known as “lake type” ships, having been 
built at shipyards on the Great Lakes. They ranged from 
251 to 2531/^ feet in length, had a beam of 48% feet and 
a dead weight of from 3,280 to 4,155 tons. Some of the 
ships had served in the war, but sixty per cent of them 
had not been finished when the war ended, and few of 
them had seen as much as two years’ duty. To all intents 
and purposes they were new ships, but they had been 
laid up so long that none was in condition to put to sea 
under its own power. They were scattered all along the 
Atlantic seaboard. The big ships — the submarine type — 
were handily located; some were in the James River above 
Norfolk, others at Hog Island in the Delaware River, and 
still others in the Hudson River, mostly at Jonespoint, 
thirty-six miles up from New York City, and several were 
at Staten Island. Of the lakers, fifty-eight were in southern 
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waters below MobUe, Alabama, with the largest number in 
the Gulf of Mexico. The others were in the James River, at 
Hog Island, at Jonespoint, and at Staten Island. 

Our job was to get all these ships to Dearborn and there 
disassemble them in the quickest and cheapest fashion pos> 
sible. The ships of the submarine type were too large to 
pass through the Welland Canal, so bringing them all the 
way as ships was out of the question. It was also out of 
the question to consider having the ships use their own 
power. So the job had to be a towing one and it is no small 
task to tow an ocean liner up the Atlantic Coast into the 
stormy regions about the mouth of the Gulf of St. Law- 
rence and thence up the Gulf and the River and through 
the canals to the Great Lakes. From the Gulf of Mexico 
this meant a journey of more than 4,000 miles and for the 
boats at Jonespoint, which was the nearest station, the 
voyage was 2,829. We considered a great many plans, 
among them cutting up the ships on the Atlantic Coast 
and shipping them by rail to the River Rouge, but this 
plan would have been very expensive. The plan we finally 
adopted was to cut apart the submarine type ships at 
plants at Norfolk, Virginia, at Kearney, New Jersey, and 
at Chester, Pennsylvania, load them on the lake tjfpe ships 
and then tow the ships thus loaded by way of the St. Law- 
rence to our River Rouge plant 

This involved setting up a production schedule, or rather 
a disassembling schedule, so that the submarine boats would 
cut up on the coast in regular order so that there would 
always be cargoes for the lakers and also so that the lakers 
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could arrive at the River Rouge in regular order so as not 
to hold up our work there. 

We bought seven seagoing steel tugs from the govern- 
ment at a cost of $42,500 each and spent an average of 
slightly over $12,000 each reconditioning them. We also 
reconditioned three of the lake ships at New Orleans to 
move the ships north from the Gulf of Mexico ports. In 
the meantime we began to make our plans at River Rouge, 
but were hampered by not having an actual ship to work 
with. This was in the fall of 1925. Winter was coming on, 
and it was a question whether we could get a ship through 
ahead of the ice. If we did not we should be greatly delayed 
when the ships began to arrive in the spring, for we should 
not have had an opportunity to test out our plans in actual 
practice. We decided that it was worth trying to get a ship 
through, and in the middle of November started the Lake 
Fondulac from Kearney in tow of the tug Ballcamp. 

The ships survived colossal difficulties, however, and on 
the night of December thirteenth dropped anchor off Port 
Dalkousie at the entrance to the Welland Canal. Naviga- 
tion was officially closed, but special arrangements had 
been made with the Canadian government to keep the canal 
open. Two tugs were waiting to help. The start was made 
early next morning. The boats pushed through relent- 
lessly and on the evening of December seventeenth they 
tied up in the River Rouge shop at Fordson. The trip bad 
taken just thirty-two days, ten hours, and fifty-two minutes. 

Preparations for the major dismantling operation at the 
Fordson plant were carried on simultaneously with the 
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experimental work on the Lake Fondidac. Lessons learned 
in taking the ship apart were promptly applied in the de- 
signing of the tools, in the establishing of methods, and in 
the training of men. Different portions of the ship pre- 
sented different problems — ^the superstructure required 
one type of work, the plumbing another, the bulkheads an- 
other, the machinery another. 

Ways for doing a thing better were continuously tried; 
if the new way proved more efficient than the old, the old 
was immediately abandoned. Methods were constantly be- 
ing changed and improved. Work was started on the Lake 
Fondvlac the day after the vessel arrived at the plant. It 
ended June 15, 1926, when the last ship-bottom section 
was hauled to the storage yard. Dismantling the Lake 
Fondvlac took 180 days. Dismantling the second ship 
twenty-nine days. By the end of the summer three ships 
were being taken apart every five working days. 

Many experiments were tried on the Lake Fondvlac. 
The combined force of cranes and powerful hydraulic 
rams was first used to rip the deck plates from the beams. 
The rams exerted pressure from beneath while the crane 
falls, hooked to a comer of the deck plates, tugged from 
above. The decks were peeled off easily enough by this 
method, but the plates were left jagged and distorted, and 
were difficult to handle later. A specially designed roller 
cutter or shear was used in slitting the side plates of the 
Lake Fondvlac. Suspended from a crane, it was lowered 
over the edge of the side plates to get its “bite” and pulled 
upward. After eack cut the shear was lowered again until 
a stop rested i^;amst the lower edge of the cut, when it 
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was in position for the next bite. The shear was housed in 
a compact frame, which guarded its vulnerable parts 
against breakage, and its smooth contour prevented it from 
catching on projections while being handled. 

Hook knives attadied to the crane falls were also used 
for slitting the hull side plates vertically. Both the book 
knives and roller cutter worked well, but the torch ms 
finally adopted for most of the cutting work. 

With the Lake Fonduhc in the process of dismantling, 
the plans for building and equipping the special disman- 
tling dock were rapidly carried out. A boat slip already 
projected from River Rouge turning basin half a mile 
into the Fordson plant yards. On one side of this was the 
ore dock, backed by the storage bins, the blast furnaces, 
the coke ovens, and the cement plant. 

Along the other side the new dock, approximately 
twenty-two hundred feet long, was constructed. Space was 
allotted for ten ships in line. Pipe lines for gas, oxygen, 
compressed steam, compressed air, and water were buried 
in trenches along the dock. 

Three sets of railroad tracks and a set of widely spaced 
rails including a third rail for gantry cranes were laid 
down. Feeder tracks were built to the open-hearth fur- 
naces and to the different storage sectors. A large loco- 
motive wrecking crane of two hundred tons’ capacity was 
mounted on two six-wheel trucks, and was capable of lift- 
ing an entire engine weighing seventy-five tons, or a boiler 
weighing fifty tons from its foundation in the ship’s hold 
and placing it on a specially built flat car. The crane was 
opm^ted by steam. Its wei^^t ready to operate was 860 



228 MOVING PORWABD 

pounds. This necessitated driving eighty-eight pilings into 
the ground and tying them together with concrete for the 
foundation inway of the dock at the point where the crane 
operated. Each piling was estimated to hold a load of 
twenty-five tons. There was a maximum reaction at the 
end of the centre outrigger, thirteen feet from the centre 
of the crane, of 850,000 pounds. As the crane travelled on 
standard gauge track it could be moved readily to any part 
of the plant to unload the boilers and engines from the 
fiat cars and place them in position for storage. 

In addition we mounted many other heavy cranes to 
handle smaller loads. 

Instead of hauling up ships on a marine railway as we 
had at first planned, we had a floating dry dock made to 
handle the final operations in the disassembling line. As 
we increased the speed of the operation we decreased the 
number of men. We had an average of about fifteen hun- 
dred men on the job in 1926 and only about a thousand 
in 1927. 

The big movement started when the ice had cleared in 
1926 and was fully under way by the middle of April. On 
each ship we reconditioned one boiler to operate the auxil- 
iary machinery and did all other necessary reconditioning 
for the voyage and to accommodate a crew consisting of 
a captain, a chief engineer, a steward, three firemen, and 
three seamen. We set a trip time of thirty-five to thirty- 
eight days, equipped the tug boats with wireless so that 
tl^y could follow the practice of our ships of keeping in 
daily toudh with the home office, and we moved the entirety 
of riiese shiiM witiiout loss of a single life or the loss of a 
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single ship. One ship went ashore* but the crew was 
oS and the ship was afterward recovered. 

To insure a constant supply, ships were brought from 
the East in such numbers that a reserve fleet was established 
in the Detroit River a short distance from the mouth of the 
River Rouge. 

From the reserve fleet a ship to be dismantled was towed 
about four miles to the River Rouge turning basin, and 
tied up at the north wall of the slip. Here all consumable 
stores, foodstuffs, dishes, hardware, furniture, and like 
objects were first removed. Wood was one of the important 
items salvaged. Rails and deck lumber were of excellent 
fir. Oak ceiling and panelling were recovered from each 
ship to the amount of three thousand and four thousand 
feet. Much of the panelling was of the tongue and groove 
variety and of high quality. It was removed intact and 
used in various construction jobs. Flooring was salvaged in 
large quantities. It also went into construction work. 
Wood came from many places on the ships; from masts, 
booms, bunks, drawers, and so forth. Planking two and a 
half to five inches thick served as cargo batten on the bot- 
tom of the boats. Hatch beams were taken off intact and 
used as platforms in construction work. 

The wood removed from each ship averaged between 
eighty and ninety thousand tsri- Scrap wood from the 
submarine ^e boats was carried as cargo in the lakers. 
Sawdust was utilised in many ways — it was soaked in oil 
and used in sweeping floors; it was used in the butcher 
diops of our commissaries; it was used in the tumblers; it 
was s<mt to pulverizers and mixed with coal for certain 
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purposes. Twenty-five to thirty kegs of niuls were sent to 
the electric furnaces each day and thirty-two or thirty-three 
pounds of steel derived from them. As many bolts and nuts 
as possible were salvaged and rethreaded; others were re- 
duced to steel. 

Three to four hundred poimds of paper were salvaged 
each day. This included not only waste paper but beaver- 
board and other paper combinations used in ship construc- 
tion. All paper went to the company’s paper mill, where it 
was reclaimed. Radiators were removed intact, recondi- 
tioned, and used in new buildings. Molding was saved as 
such when in good condition. 

Hardware was removed in large quantities — ^hinges, 
locks, and door knobs were all reconditioned and sent to 
stock. All brass fasteners were saved; those that could be 
were preserved in their original form; others were reduced 
to metal. Mirrors that were in good shape were used in 
buildings; defective ones were sent to the glass plant and 
used as cullet in the production of new glass. Cabin win- 
dows of standard size were saved and used in construction 
work; all other glass including porthole windows and pic- 
ture frames was remelted as cullet. 

Electricians removed all electrical fixtures. Navigation 
instruments were saved whenever foimd. Engine-room 
control systems were saved intact. Forty to fifty steam and 
oil gauges were salvaged from each ship; they were re- 
conditioned and sent to stock. Pumps of different sizes 
and purposes were recovered in large numbers. Steam in- 
jectors and ejectors were salvaged. Ice machines were 
saved as such. Globes, lights, wash basins, and lanterns all 
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went to stock for future use; coffee urns, galley sieves, 
and kitchen utensils were used in small quantities at tli< 
company’s lumber camps; some scales were reconditioned 
and used in the commissaries; eight meat-choppng blocks 
were used in the commissaries; signal flags were cleaned 
and the cloth used for different purposes. 

Cork taken from ice boxes and in small quantities from 
the crews’ quarters was preserved and put to various uses; 
much of it was sent to the Iron Mountain plant, where it 
was used as dry-kiln insulation. Asbestos was cut from the 
pipes and boilers. It was sent to a special asbestos plant, 
where it was ground and molded into new blocks. Oil 
recovered from the engine-room fuel-oil tanks and the 
storm-oil tanks was sent to the oil-salvage department and 
reclaimed. Paint was foimd in many ships’ store rooms. 

It was reclaimed. 

Bracket steps on the smoke stacks were used as Are lad- 
ders. Porthole lids were remelted for their brass. Steering 
wheels were stored. The brass sprocket chains, cams, and 
pulleys of the steering apparatus were all preserved and 
put to different uses. Steel cable that was in good condi- 
tion was saved intact. Frayed cable was remelted. Towing 
hawsers were put to various uses. Those in good shape were 
saved intact; others were unravelled to make twine; stUl 
others were chopped up for use as seat-cushion packing. 

All pipe was removed without cutting and sent to a spe- 
cial pipe-salvage department for reclaiming. Masts were 
burned off at the deck line, the rivets cut out, the wood 
parts dismantled, and the outer shells rolled into sheet 
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steel. Winches and windlasses were removed and sent to 
storage. 

One hundred and seventy-eight men were employed at 
the wood dock, not including those engaged in the remov- 
ing of pipe and electrical fixtures. They stripped a ship of 
everything and moved readily. By the time a vessel was 
ready to be moved to its place on the main dismantling 
dock it had been fairly well cleared to the hull. 

In the first operation all the upper parts of the hull and 
the steel decks were cut out by torches and lifted to the 
dock. Then the vessel was moved along in to the “big hook.” 
Although the main engine weighed approximately seventy- 
five tons and the boilers more than fifty tons each, it took 
only an hour and a half to remove them. The crane not only 
lifted them from the boats but swung them in a 180 de- 
gree arc to the flat cars, which conveyed them to the storage 
ground. Many of the lakers carried engines and boilers 
from the submarine vessels rather than scrap steel as cargo. 

With the power plant out, a vessel was moved back once 
more to its original position. It now resembled a huge 
canoe with its gaunt sides and empty interior. Torch and 
crane stripped the side plates into ribbons. The bow, with 
its heavy supports and reinforcements, presented a difS- 
cult problem. These had to be cut through before it was 
removed. 

The shaft-tunnel casing was cut away by torch, but 
the propeller shaft was removed in sections by merely un- 
coupling the flanges. Lower blades on most of the pro- 
pellers had been cut away before the vessels started the 
trip to the Rouge plant, so that they would not serve as a 
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drag m the water. "What temained of the propeUer was 
lifted out whole. The rudder post was cut through at the 
bottom; at the top two small sections of plate were left 
fast to the post for facility in handling. The side plates 
were cut down to approximately three feet above the water 
line. 

With a ship stripped virtually to the tank top, it took 
its last water journey. It was towed a few feet to the float- 
ing dry dock, where the double bottom was lifted clear of 
the water. Most of the double-bottom sections were lined 
with concrete, a precaution taken when the ships were built 
to protect the metal from such water as would accumulate 
in the hold. It was necessary to remove this concrete where 
the cutting was to be done. Small sections of plate were 
cut from the tank top across the beam of the ship just large 
enough for men with pneumatic drills to be able to chip 
out the concrete in three-inch channels. 

Burners followed these men, and cut the double bottom 
into sections approximately six feet wide. The length of 
the sections varied according to the part of the ship they 
were taken from, the bow and the stem naturally being 
smaller than the midship portions. The length of the mid- 
ship sections was about forty-three feet, six inches. After 
being cut the double-bottom sections were lifted from the 
dry dock, loaded three deep on flat cars, and taken to the 
storage yard, where they awaited their turn at the open- 
hearth furnaces. 

In those double bottoms where oil had accumulated, 
notably in ships of the submarine type, additional difficul- 
ties were encountered. No matter how thoroughly the 
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double-bottom tanks were pumped, a heavy coating of oil 
would remain over the whole inside surface, and use of the 
torch would inevitably result in a disastrous fire. This 
necessitated first cleaning these double bottoms by a pat- 
ented process, a slow and expensive undertaking. Oil thus 
removed, however, was salvaged. 

Large quantities of clean steel were salvaged from the 
ships, clean steel being that which could be used direct in 
con3truction and other work without being put through 
the furnaces. This was unloaded onto the main dock, where 
a crew of men with pneumatic air guns knocked off the 
rivets. The clean steel was then sent to a special stockyard. 
The rivets and broken bolts were melted for their metal. 
Other steel was loaded on fiat cars from the ships and 
taken immediately to the storage yards. 

Thus we secured a large collection of many kinds of 
engines and a fine lot of the best steel in addition to an 
immense collection of miscellaneous parts and materials. 
The disposition of some of these has already been noted. 

We did not consider that steel that we took from the ships 
as scrap unless we could find no other uses for it. Scrapping 
and remelting is a last resort, for that means abandoning a 
considerable part of the labour that has already gone into 
the making of the piece and starting the material through 
another cycle of manufacturing. Our thought was to pre- 
serve in so far as possible the labour which the ships repre- 
sented. 

On an average we found from three to four hundred 
tons of clean steel in each ship. The shell plating, the deck 
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plating, the ceilings, the smokestacks, the bulkheads, and 
the superstructure each contributed a quota. 

We foimd all kinds of uses for these plates and shapes. 
For instance, we used strong backs from the hatches as 
I-beams for balconies. Rudder plates were used as liners in 
gondola type railway cars. Ship plate was used in the con- 
struction of coke-oven chutes. Machine steel from boat 
davits, steering gear, and so forth, was re-rolled and put 
to various uses. Ship steel was used almost exclusively in 
rebuilding ten of the boats as lake barges. Sections of tail 
shafts were annealed, tested, and then heated and forged 
to stock. Metal thus reclaimed was of exceptionally high 
quality and was used for tool steel. 

Not a great deal of the steel could go directly into the 
fabrication of cars, for each part of a car has a special 
steel of its own, but such of the steel plate as was of the 
proper composition for car parts we rolled to the neces- 
sary thickness and then stamped or forged into car parts. 
Such of the steel as was not in condition to be used as it 
stood was treated as scrap and of this we sent from thirty- 
five to forty-five carloads a day to our furnaces. This was 
as much as the furnace could handle, but it fell far short 
of the daily dismantling output, and we accumulated im- 
mense quantities in storage — enough probably to meet our 
needs for this kind of steel for several years to come. Much 
of this stored steel is made up from the keel sections that 
were cut by torches from the ship in the final operation of 
dismantling on the floating dry dock. These sections weigh 
around six thousand poimds each, and their melting gave 
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08 a good deal of trouble, for the sections are big and 
awkward to handle, and breaking them up proved to be 
very expensive. Finally we found we could melt them 
most cheaply and most conveniently by simply lowering 
the sections end on into ladles of molten blast furnace 
metal, using three tons of ship metal to seventy-five tons 
of iron. In this fashion the big sections are being gradually, 
used up. 

At our open-hearth furnaces we had to devise means 
for cutting the larger shapes down to charging-box size. 
We did this by putting in a steel hydraulic shear rated to 
give a pressure of one thousand tons. This we used for the 
big stock, and for the smaller stock we supplied other 
shears of various sizes adapted to the work. The cutting 
up of the big stock was rather interesting. It was unloaded 
from the flat cars by crane and magnet to a conveyor con- 
trolled from the operation station of the thousand-ton 
shear. The conveyor delivered the stock on the shear’s 
V-shaped anvil. The stock was crushed with the wedge- 
shaped rear portion of the shear head. First the conveyor 
moved it forward until it projected over the forward edge 
of the anvil. Then the shear head descended, cutting the 
crushed stock away with its blade while the wedge-shaped 
rear portion simultaneously crushed the stock on the anvil. 
A discharge conveyor delivered the cut stock into charging 
boxes placed on two cars holding eight each. The cars were 
moved backward and forward beneath the edge of the con- 
veyor by a control located in the conveyor operating sta- 
ti<m. A crane lifted four full boxes at a time and elevated 
than to the diarging floor, placing them directly on cars 
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that were hauled by electric locomotives, and filled their 
places with empty boxes. 

We saved all of the engines, marine pumps, and the like, 
and also all the boilers. They all were intrinsically good, 
but since they had been made in a hurry for the war, little 
attention had been given to outside finish and appearance. 
It is our policy to have every tool and machine not only 
good but also good looking. 

We could not recondition all the engines at once, but 
those which went into storage were thoroughly cleaned, 
painted, and guarded against deterioration. 

An engine to be reconditioned was first completely dis- 
mantled; then, part by part, it was cleaned, fitted, tested, 
and reassembled to precision requirements greater even 
than when originally built. All bearings — crankshaft, 
main, and connecting rod — were scraped one by one, then 
sandpapered and refitted. The insides of cylinders were 
cleaned and sanded ; cylinder-head covers and valve covers 
were cleaned and repacked; cylinders were lined up to the 
crankshaft. Crossheads to cylinders and crankshafts were 
lined up, as were water columns and slides. Pistons were 
overhauled and refitted. Valves were completely over- 
hauled; valve stems were scraped and fitted to brackets; 
valve stem crosshead bearings were cleaned and fitted; 
valves and valve seats were cleaned and scraped. The throt- 
tle valve was cleaned and refitted completely. 

To compensate for the loss of driveshaft and propeller, 
as originally installed in the ship, it was necessary in adapt- 
ing a marine engine to land use to install a flywheel weigh- 
ing about thirteen and one-half tons. A governor was also 
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needed. Existing governors were found inadequate and 
outside experts consulted declared it would not be possible 
to design one without redesigning the engine. We designed 
a new governor capable of controlling the engine’s uni- 
formity of speed within one to one-and-a-half cycles at 
sixty cycles, when attached to a one thousand kilowatt 
generator. 

As a safety precaution the entire frame of the engine 
was inclosed in a brass casing fitted with glass windows. 
This not only acted as a safety device but conserved heat 
and prevented dust and dirt from being admitted to mov- 
ing parts. 

Each reconditioned engine required a unit of two boilers. 
We used some of these about our plants, and still others 
have gone to various branches throughout the country, 
while others and also smaller engines taken from the ships 
have been sent to our shops in various parts of the world. 
The stairways and gratings have gone into our construc- 
tion work. The searchlights are very useful as floodlights. 
The ice machines have been overhauled and adapted for 
cooling water in the plants. And so on through an enor- 
mous catalogue of uses. 

All of these have been real uses. We have not simply 
rigged up things in order to use this stock, but in every 
case used it instead of buying something on the outside. 
All of which goes to illustrate the great advances that are 
possible in the standardizing of primary units. Factories 
used to be built solely to order, but now the erecting of a 
factory or mi office building is largely a question of the ar- 
rangement of standard shapes and sizes of steel and other 
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materials. The building of a ship has always been speciaL 
We have found through disassembling a ship that its parts 
fit very well into a building, and it is not at all impossible 
that putting together a steel ship and putting together a 
steel building have a great deal in common. 

Has this work of disassembling paid? We bought the 
ships for $1,697,470. We spent about a million dollars in 
special equipment for the disassembling, but all of this 
equipment can be used for other purposes, so it cannot be 
charged entirely as an expense of the job. The total wages 
on the job ran to about half a million dollars and these, 
together with the supplies used, make the total cost of 
buying and dismantling well over three million dollars — 
provided all the machinery especially bought for the job 
is charged to it. We do not know the credit side of the job, 
and we shall never know. For on each part we should have 
to ascertain the cost of reconditioning and then find out 
how much it would cost to buy something for the same pur- 
pose on the outside — and that would be only playing a 
game of bookkeeping with ourselves. However, we have 
on the credit side something that cannot be reduced to 
figures — we have the experience which our men gained in 
solving this big new problem. That is always a prime profit. 
The training we gained, the confidence, the new insight 
into methods render me quite indifferent to anything that 
figures could show. In reckoning gains you must reckon 
the growing ability of your organization as far more im- 
portant than a growing balance at the bank. 

We already knew something about the secondary use 
of materials and supplies and a number of our experi^ 
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ments are described in Today and Tomorr&w. We are 
DOW, as then, more interested in avoiding waste than in 
salvaging it. We try to have our materials and supplies 
reach us in such form that they wiU cut up with a minimum 
of waste, but as yet we must do some reclaiming. For in* 
stance, about seventy tons of special steels are consumed 
every day in the River Rouge plant in the maintenance 
and replacement of tools, dies, machine parts, and the like. 
All of this we now reclaim in special electric furnaces. As 
scrap this steel would bring very little and therefore it is 
worth saving. Lead is an expensive material and there* 
fore we put in a department to recover the lead used in 
batteries. Likewise we have a department for salvaging 
rubber, and take out three grades. The first grade is used 
in manufacturing waterproof materials for tops and cur- 
tains; the second grade is for making hard-rubber parts; 
while the third grade furnishes insulating materiah 
We have an immense amount of scrap of various kinds 
every day, and all of it is utilized or sold. We have, for in- 
stance, five hundred tons of steel turning every day — or 
fifteen carloads — ^which are sold to various mills, the quan- 
tity being too great for any one mill to absorb. We have 
about ten carloads a day of trimmings from the sheet metal 
stamping operations and three carloads of drop forge flash- 
ings. These go back to our own furnaces. An Eastern 
optical firm takes the left-over cuttings from wool up- 
holstery and makes them into polishers for eyeglasses. The 
insulators on the ammeters are made from cards such as 
are punched in the time clocks for the employees. And 
soon. 
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There is no economy in all this; we are simply following 
the doctrine of use. We are not trying to save things but 
to get the utmost use out of them. And, incidentally, one 
of the best ways to get the full use out of anything is always 
to keep it clean. Paint and light are great aids to construc- 
tive economy. 



CHAPTER XVI 
Taking the Methods Ovebseas 

F or many years we have been selling our products 
abroad. Model T has penetrated to every comer 
of the earth. But we have only sold — ^we have not 
until now done much manufacturing — abroad. The parts 
have largely been made in Detroit and then put together 
on the foreign assembly line. These assembly lines have 
done little or no manufactiu-ing. The only exception is the 
British Isles, where our plants at Cork. Ireland, and Man- 
chester, England, were together able to turn out a com- 
plete car. 

In Europe we have been concerned entirely with putting 
our policies into effect, and complete ownership has hitherto 
been necessary because not otherwise could we control 
the direction. Now, however, conditions are sufficiently 
changed to warrant a change in policy if the company is to 
continue to give the largest service to the largest number 
of people. 

Therefore we have now reorganized our companies in 
England, Germany, France, and other countries, recap- 
italised them on a very conservative bads, and have sold 
stock in each company to the citizens of the country in 
which it is situated. We retain the control of each company 
only so that it may be managed in accordance with our 

IH 
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fundamental principles and have the benefit of our en- 
gineering experience. We are not at all interested merely 
in floating a number of automobile companies in Europe 
or anywhere else in the world. But we believe that our in- 
dustrial policies move toward the end of creating consum- 
ing power, raising the standards of living, and thus dimin- 
ishing poverty. In this belief we may be right or again we 
may be wrong — we believe that our experience has proved 
that we are right. 

We believe that the automobile is in itself, both directly 
and indirectly, an important wealth-producing instrument, 
provided that it can be made so cheaply and so well that 
it can be put into the hands of the great mass of the pop- 
ulation. It took the United States a long time to learn 
that the low-priced automobile was not simply a luxury 
that people would be better off without. We have seen 
the buying of automobiles pass down gradually from the 
higher ranges of wealth to a point where, by reason of 
a secondhand car at fifty or twenty-five dollars, anyone 
can own one. And we have seen the effects of this owner- 
ship on the prosperity of the country. The people of 
the United States do not own automobiles because they 
are prosperous. They are prosperous because they own 
autmnobiles and use them as tools to increase the range of 
their abilities. 

That is one phase of the automobile, and it is peculiar 
to the automobile, but also there is the manner of its 
malring that need not be peculiar to the automobile. It 
will apply to any commodity, and this method has by com- 
mon consent been taken as fundamental to America’s pros- 
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perity. The genesis of the method and its development have 
been explained at length in My Life and Work and in 
Today and Tomorrow; its further development has been 
explained in certain of its phases in the earlier chapters of 
this book. All that we have done or are to-day doing is 
open to the world to see. We have no secret processes and 
no magic formulas, but while the principles and their ap- 
plication are gradually becoming understood and followed 
in the United States they do not seem in every instance 
to be comprehended by the peoples from overseas. 

We have been visited by many hundreds of foreign dele- 
gations, practically all of them searching for the secret 
of quick wealth. Not finding it they go away wondering. 
They seem not to comprehend the economy of the high 
wage or its influence upon consumption. Whether they be 
employers or whether they be workmen, the same thing is 
true. They do not comprehend; they simply say that we 
can do this or that because of the wealth inherent in the 
home market of the United States. They do not see that 
this is a created wealth, not merely a collected or acciunu- 
lated wealth, and that our own company not many years 
ago was as small as a company could be, and that we have 
risen largely on the wealth that has been created through 
our service. Of course a company such as our own could 
not be built all at once simply by spending money. Ours 
is a development and not a promotion. The time element 
in our experience could not be duplicated for ten times our 
capital. No one can start where we are now, but the under- 
lying principles of our policies have nothing to do with 
sixe. It is to demonstrate that prosperity can deliberately 
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be produced that we have planted our roots in foreign 
soils — not primarily for our own benefit but because we 
believe we have an industrial method of bringing more 
comfort and more opportunity to people in the old lands. 

This is not for a moment to say that these foreign en- 
terprises are undertaken in any spirit of charity, I firmly 
believe that the prosperity of the United States, as well as 
the peace of the world, is dependent on levelling up the 
state of the prosperity among the people of all nations. If 
our policy of lending large sums will result merely in the 
maintenance of an economic system that in the past has 
been imfavourable to popular prosperity and too favour- 
able to war, it will not be of much benefit to the plain peo- 
ple of Europe. There must some day be an end to the 
cumulative borrowing. It seems, as I shall later explain, 
that the objectives of creating and sharing prosperity may 
be the more easily realized by taking in as partners the peo- 
ples of the countries in which we operate. That is the 
reason for the sales of stock in England, Germany, and 
France. In Russia we have necessarily pursued a different 
course. We are there erecting for the account of the Soviet 
government an automobile plant which they will own and 
manage. We are training men for them in our factories ; we 
are turning over to them all our blueprints and plans and 
are undertaking to keep them informed of our technical 
progress. All this we are doing at cost. If we were simply 
selling our product we could do so at considerably less 
trouble than this, but we think that Russia needs modem 
industry and more particularly the automotive industry in 
order that the wealth of the country may be opened up. 
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Otherwise it will remain one of the sore spots of the world. 

Likewise in Brazil we are endeavouring to establish a 
rubber industry, and for a number of reasons. The world’s 
use of rubber is bound to increase so rapidly that no source 
of rubber now existing will be able to supply even a small 
part of the demand. The world has not yet really begun to 
appreciate the value of rubber. It is the best silencer that 
we know, and one of these days we shall have to attack the 
problem of noise, for, aside from everything else, a large 
part of the noises with which we are afflicted comes from 
unnecessary jars. These shorten the life of all kinds of 
machinery. How long would an automobile last running 
on steel rims? Rubber must be produced in greater quanti- 
ties and as a very cheap commodity. The wise course is not 
to monopolize present trade in rubber but to prepare for 
the greatly increased demand for rubber soon to be made. 

In none of these foreign operations has there been any 
effort to gain concessions or privileges or otherwise to ob- 
tain a preferred position. We wish to start on an equal 
footing with other industry in the same country. 

The foreign enterprises in which we are engaged have 
been the subject of occasional foreign criticism and will 
undoubtedly be the subject of further criticism until they 
have been operating for some years. The criticism runs in 
various directions. Some of it has to do with the professed 
fear of an American invasion growing out of the old 
thought that business must be envisaged in terms of con- 
quest. Then there is the notion that we are devotees of a 
standardization to the end of making all things and all 
peopks quite alike and evaituaUy making man himself a 
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machine product. And finally the raising of wages is 
viewed with great alarm as tending to upset the traditional 
relation between the rich and the poor. 

Let me say at once that the idea of invasion and conquest 
is not part of the thought of a normally developing busi- 
ness. A great many European firms do business — and a 
very good business too — ^in the United States, and I am 
sure that no American business man thinks of their pres- 
ence here in terms of an attempted invasion and conquest. 
They are welcome. We invite them. Many American busi- 
ness men regret that our tariff arrangements seem to justify 
the impression that we oppose the business enterprise of 
other nations coming into the American market. Every 
business man worth his salt knows that the more business 
men you have in a market the more business you have. So 
when American business in turn goes to Europe I cannot 
see why it should be considered as an alien and hostile in- 
vasion. Certainly it is not alien. Those who carry business 
back to Europe are the men, or their sons, whom Europe 
gave to America. Ic is more like a home-coming than an 
invasion. Why should Europe fear to receive again the 
initiative and enterprise she herself planted here? 

Now as to the fear of what is called “American standard- 
ization," I quite imderstand it; we should all fear it if it 
were anything like the notion of it which haunts the 
European mind. It is very doubtful if the European who 
visits America ever sees the thing that he fears. It is not 
life that is standardized; it is rather that the standards of 
the goods and the services that minister to life have been 
raised to a higher level than formerly. If American stand- 
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ardization meant that everything was to be cut to the 
same pattern, it would have destroyed itself long ago. Ver- 
satility is not believed to have departed from Americans 
even by their critics. However, it is quite futile ever to hope 
to dispel the fear of standardization by mere words. We 
can only ask the fearful to reflect that standards can mean 
something besides sameness, and then we must trust the 
principle itself to make its way. 

Another thing which we find as a result of what is called 
the “industrial invasion” of Europe is the fear that the 
American invader will succeed in turning everyone into a 
factory hand. This is probably the most pathetic of all the 
misconceptions of the function of industry. Everyone at 
work and everyone prosperous does not mean everyone in 
a factory. They have had practically a factory civilization 
in Europe for generations without much prosperity. In- 
dustry, creating and sharing proper wages, is the strongest 
force we know in dwarfing the factory by stimulating the 
rise of all the other institutions natural to a modem pro- 
gressive community. It requires a comparatively small 
munber of the population, remimeratively employed in in- 
dustry, to give an impetus to all other lines at the same 
time. In an industrial civilization you have something more 
than smokestacks — ^you have first of all respectable homes, 
large numbers of them, and then all the other forms of 
commercial and cultural life which mark the most ad- 
vanced peoples. The industrial factory becomes not the 
immediate scene of all the people’s labours but the power 
house of economic energy for the community at large. 

The syston of industry to whidi I am committed talms 
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for granted that poverty is a curable illness, and that the 
cure lies in so arranging industrial production that through 
high wages, which by the application of engineering skill 
become low wages per unit of production, the power of 
consumption will steadily be raised until poverty will be- 
come practically a voluntary matter having to do with the 
willingness to work. Under such conditions the very small 
percentage of any population who cannot work in pro- 
ductive enterprise can easily be cared for. 

Centuries ago the pioneers came out from Great Britain 
and the Continent into a new world, and there they found 
wealth by developing a continent. On that new continent 
were born new ideas. I view American business going into 
Europe as simply a returning to the mother soil of these 
new ideas. The ideas that came from the Old World to the 
New World were remade in the New World in better 
fashion. I think that the ideas now going from the New 
World back to the Old World will there undergo another 
transformation, become yet more powerful, and result in 
an ultimate interchange of the best ideas of several civiliza- 
tions and a better general result than could l)e achieixd by 
either the Old World or the New World acting alone. For 
each has things that the other lacks. 

We know that high wages, which result in high pro- 
duction to take care of high consumption generated by the 
high wages, form the best equipment with which to attack 
poverty. As we go forward we shall learn more. 

Substituting the engineer for the politician is a very 
natural step forward. The engineer can do that which the 
politician cannot do under any circumstances. The engi- 
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neer creates and harmonizes while the politician can at the 
best only rearrange what he has in hand. A good engineer 
is not a standardizer in any objectionable sense. The robot, 
for instance, is merely the creation of a wholly misinformed 
literary imagination and is really a childish sort of con- 
ception. It grows out of the thought that machinery is 
labour saving instead of labour serving, and that the end 
of machinery is to eliminate men — ^whereas its only func- 
tion is to produce for men. 

One may have an engineering mind without being an 
engineer. And also one may be an engineer without having 
an engineering mind. The true engineering mind views 
machinery not as a thing of itself but as a means to an end. 

The prejudice against engineers as being those who 
would standardize the world is as ill conceived as would be 
a similar prejudice against biologists. No one who knows 
anything about life ever thinks of standardizing it. How- 
ever, the best machine is an affair of easements and allow- 
ances bound up in a body of definite purpose and precise 
relationships. And who doubts that if human society were 
more like that, freedom would be increased in the world 
and distress lessened? 

Engineering spells freedom. Men were held to a single 
spot before the engineer came. By steam and motor car 
and airplane he has liberated man. He has lengthened 
man’s day with light, increased the limits of man’s life 
through food and sanitation, emancipated man’s mind, and 
given him a sense of posable mastery over elements and 
envircHUuent — ^in short, the engineer found society immo- 
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bile and left it mobile. Yet he is now charged by bookish 
people with wanting to fix the world in a rigid casting! 

The American industrial and economic thought differs 
widely from that of the rest of the world. If America is of 
any value to the world, it is because America is American. 
And America’s value cannot be increased by making her 
anything else. 

We should not overlook the fact that America’s value to 
the world consists not in the money it may lend but in its 
being a demonstration and a challenge. We have demon- 
strated, against many prophecies of failure, that the people 
who founded this country and whose descendants hold it, 
are capable of self-rule. W^e have demonstrated that for all 
practical purposes there are always being thrown up from 
the midst of the people men who can meet the times and 
make way for the future. We have demonstrated, as Great 
Britain has in spite of systems that may seem to say the 
opposite, that nobility is, if anything, a national and not 
merely a family asset. 



CHAPTER XVII 
The Work Abroad 

^ 'y HE statement is often made that the American 
is a greenhorn in foreign business, but it is doubt- 
ful if anyone has ever kno^nm very much about 
foreign business. This is only part and parcel of the igno- 
rance of business in general. The state which foreign busi- 
ness gets itself into eveiy little while, its failure to knit 
bonds of peace between peoi)lcs, as well as its long reputa- 
tion as a money loser, is evidence enough that foreign or 
export business is far from being a science or even a fairly 
profitable art. But when all is said and done, this igno- 
rance popularly attributed to Americans concerning the 
doing of business abroad may not be so regrettable, for it 
is pretty hard to learn sometliing that is not right. It is a 
question whether foreign business up to this time has 
much, if any, principle or method that could be learned. 

Whatever until now the general lack of knowledge in 
this direction has been, there is no doubt that events are 
quite actively correcting that defect. To-day we are nearer 
the truth about expansion of business into foreign fields 
than we have been at any time during the industrial era. 
Previous to the industrial era, foreign business was on a 
natural basis. Customers went to foreign lands, or sent 
their agents, to buy what those lands afforded — spices. 
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silks, and all the romantic commodities of early commerce. 
People sent for what they wanted to where they could 
get it. It was a trade not based on commercial enterprise 
but on merit and use. True, the volume was not large, 
but the system was natural. There was no artificial stim- 
ulus behind it. It was ability to buy searching for abilitj' 
to make and sell. It was not the energetic outpushing of 
manufacturing peoples to capture world markets. Briefly, 
it was buying, not selling. 

It would not be entirely pleasant to recount what for- 
eign trade has become in the meantime. But we are now 
arriving at some very definite views of w'hat foreign trade 
should be and what it is likely to l>ecome. For one thing, 
we are recognizing the folly of expecting that any nation 
will continue indefinitely to be a market for another 
nation. The effect of American trade in many foreign 
lands has been to stimulate them to self-supply. Their 
very experience with our machinery has had the effect of 
inspiring them with industrial aspirations of their own. 
Any scheme of foreign business built upon the theory that 
foreign countries will forever, or even long, remain de- 
pendents on American industry is likely to prove disap- 
pointing. It may well be that by reason of racial skill or 
natural resources one nation may always retain its posi- 
tion to serve others in certam respects— that is, keep other 
nations always in a customer status with reference to 
pfoductS"— but the cases will be exceptional in so 
far as industry is concerned. Many exponents of foreign 
business have assumed that the American workingman 
was going to be the factory hand for the whole world: 



254 


MOVING FORWARD 


that America was to be the factory, and the rest of the 
nations our dressed-up customers. This view was sup- 
ported by another assumption, namely, that foreign busi- 
ness brains could not compete with ours, that foreign 
workmen were not as competent as ours, and so on through 
the whole gamut of boastful ignorance. As to foreign busi- 
ness brains, they are the same as ours, and as to foreign 
workingmen it has been the experience of the Ford Motor 
Company in its European shops that, given the same 
relative wages and working conditions, the European 
workman is not at all inferior to the American. Of course, 
the alleged inferiority is there, but it is not essentially in 
the men, it is in their wages and working conditions. There 
should be no difficulty in accepting these facts, since 
Europe and the United States are made up of the same 
kind of people. 

Our company has had a measure of success in foreign 
business based on two principles: first, taking to the na- 
tions a commodity that they needed and the use of which 
assisted them to develop their own affairs, and second, an 
absolute remmciation of every form of exploitation. That 
is, our purpose was not to make American business greater 
at the expense of other nations, but to help make other 
peoples more prosperous by the aid of American business. 
There can be no other abiding basis for foreign business 
by any company or any country. And even then there will 
be no abiding relationship of seller and buyer between 
naticms. International exchange of goods will always ex- 
ist, of course, but not always of the same goods or in the 
same qiiantities. One great effect of American business 
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abroad may be to teach our foreign customers how to 
supply themselves with the goods they now buy from us. 
Undoubtedly many countries now more or less dependent 
on industrial countries for supply will themselves become 
sufficiently industrial to supply their own requirements. 
That is, in commercial language, we will lose the market. 
But that is all to the good. As progressive beings we 
should look forward with approval to the time when new 
nations or backw'ard nations shall outgrow their depend- 
ence and feel little or no further need for us. At that time 
international trade will then settle to the natural basis 
of need and supply, each nation supplying others with 
that commodity which it is most fitted to produce. This 
outlook is probably little relished by the heated salesman- 
ship of the times, but it seems to be what is coming. 

Russia came to us and asked assistance toward planting 
the automobile industry in that country, and although 
we shall have no authority or interest in the industry that 
will be established there, we readily consented on the 
principle that it is never wrong to help people to get to 
work and that the automobile is an instrument of social 
prosperity. 

Our other activities outside the United States were 
formerly all operated under our sole ownership, but with 
the development of industrial etfort abroad we have felt 
that our factories ought to belong in part to the people 
of the countries amongst whom we were doing business. 
After consideration of all that was involved, and feeling 
that if we know what is right to do nothing remains but 
to do it, we began the organization of our business abroad 
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on a partnership basis, starting with the Ford Motor 
Company of England. I am glad to say that European 
industrialists have welcomed a complete demonstration 
of our principles in the various countries, and although 
it is not always at first clear to them how they can fully 
approve our rate of wages, yet there is no doubt in my 
mind that the desire to improve the lot of Europe’s work- 
ingmen is so strong in progressive European industrial- 
ists that a way to better wages will be found. It is one 
thing to criticize the European industrialist and another 
thing to understand his problems, but I am sure that in- 
dustrial leadership in Europe will bring about much social 
betterment there without mere imitation of American 
ways. They are too wise to be mere imitators of us, for 
tlien they would have to take our defects, too, which is 
not desirable. 

It meant not a thing to us whether we owned or did not 
own the whole of the British company. But it does mean 
something to a country whether a concern is a foreign 
concern or one having a stake in the country. Our interest 
was in doing a job, and if that job could be better alone 
by selling stock, then we would sell stock — ^provided that 
we were not put in the position of promoting a company 
or paying bankers to get money for us that we did not 
want. Therefore, having made it very plain why we were 
offering stock, we reorganized the Ford Motor Company, 
Ltd., with a capitalization of seven million pounds divided 
into shares of one pound each and offered forty per cent 
of this for public subscription in England. We desired as 
far as possible to keep the shares out of speculative hands. 
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to flllot in small shares, and not to allot to American in- 
vestors. The issue was not underwritten and there were 
no bankers’ profits of any kind. We simply offered the 
stock for sale at par. It was very heavily oversubscribed 
and, although a portion of the stock undoubtedly got into 
the hands of speculators, the majority reached the British 
investors for whom it was intended. 

The company had already taken over the Manchester 
plant of the former Ford Motor Company, Ltd., and this 
will be retained as an assembly plant; the conjpany had also 
bought tlxree hundred and six acres at Dagenham, which 
is about eighteen miles east of London. On May 16, 1929, 
ground was here broken for a plant that will in the l)egin- 
ning be capable of producing one tliousand cars a day and 
employ about fifteen thousand men. Later we believe that 
this capacity will be doubled. This company has taken over 
Henry Ford & Son, Ltd., at Cork, and also our various 
companies on the Continent, and will manufacture, assem- 
ble, distribute, and market for Great Britain, Ireland, and 
all of the Continent except Soviet Russia. It will be the 
largest automobile company outside of the I'^^nited States. 
We have not gone into the matter in a small way — except 
of course as compared with our operations in the United 
States. 

We picked out the Dagenham site because it has water, 
rail, and motor transport, and we can therefore put into it 
everything that we have learned at the River Rouge about 
the economical handling of materials. The property has a 
frontage on the River Thames. On this we are budding 
a jetty equipped with railroad tracks and cranes, and we 
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are also building a high line on the same general plans as 
that at the River Rouge. That is, we have an elevated 
structure extending over all the storage bins and con- 
necting with all parts of the works and furnished with 
travelling cranes and railroad tracks, in order that no 
materials, supplies, or finished parts will have to be 
trucked or touched by hand. The London, Midland k 
Scottish Railways runs through the north end of the prop- 
erty, while the Southend Road also touches the property 
and gives easy access to London by motor. 

River boats, large or small, may dock at the wharf and 
transfer their cargoes directly to any part of the plant. 
Most of our ore, coal, and sandstone will arrive by water, 
and by means of the high line the cargoes, without any 
handling at all, will be shifted to storage bins. The mate- 
rials arriving by rail can be handled likewise. The prop- 
erty has ore and coal fairly close at hand, and, with the 
transport arrangements, the savings in freight alone will 
be considerable. 

The power plant at the beginning will have a capacity 
of tliirty thousand kilowatts and will be unusual in that 
its principal fuel will be the refuse of London, which for 
hundreds of years has been burning on the diunps near by. 
When, on my visit to London, I saw these burning dumps, 
it occurred to me that they might as well bum to some 
purpose and that purpose could be the generating of steam. 
Hence we have devised plans to bum all of this refuse and 
our tests show that from 666 tons of refuse burned a day 
we can ^t 210,000 pounds of steam per hour. This refuse, 
which will arrive by boat at the jetty, will be handled on 
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an endless conveyor from the jetty to the power house 
or to a storage bin when the supply exceeds our need. 

The manufacturing buildings will follow our standard 
American style, but are being built by British contractors 
with British labour and materials. In fact, the more em- 
ployment we can create in Britain the better we are 
pleased. All of the machinery is being built in England 
according to our designs, and of course all of the arrange- 
ments and the like will exactly follow our home prac- 
tices. 

And also following our home practices we shall manu- 
facture something of ever 5 i:hing that goes to make up a 
finished car, but, as at home, our principal business will be 
motor making. We shall make all of our own motors, but 
as for the rest of the car we shall contract from the outside 
for most of our needs and shall probably have hundreds 
of companies throughout the United Kingdom manufac- 
turing parts according to our designs and as far as pos- 
sible according to our plans. We intend to sell the finished 
cars at prices approximating those in the United States 
(except for government charges added). We even hope 
that the English company will be able to sell for less than 
the American company. The parts bought on the outside 
will have to be produced economically. They can be so 
produced only through the use of well-designed machinery 
of the labour-serving character attended by men who re- 
ceive high wages. High-class, low-priced goods cannot be 
product by obsolete methods. 

We are providing for two batteries of eighty-eight coke 
ovens each of the by-product type, and the output of these 
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ovens will, for the time being, be suflScient for the blast 
furnaces and the foundry, while the gas generated will be 
used in the various manufacturing processes of the plant 
just as at the River Rouge. We shall sell the by-products 
such as tar, ammonium sulphate, benzol, and so forth, in the 
market. The gas from the furnaces will, as at Dearborn, 
be burned under the steam boilers, and we have laid out 
the foundry and the furnaces so as to follow our American 
practice of casting directly from the hot furnace metal so 
as to avoid the expense of reheating. 

In fact, our experiences at the River Rouge are permit- 
ting us to get even more economical plant transportation 
in FiOgland than we have in America. We are arranging, 
as usual, completely to reclaim or salvage all used mate- 
rials and, in fact, to do everything in this British plant 
that has been developed out of our experience in our 
American plants. 

The manufacturing policies of this plant will be pre- 
cisely the same as in the United States. We shall have ex- 
actly the same kind of machinery as we have at home, and 
the improvements that we daily make at Dearborn will be 
communicated at once to Dagenham, while improvements 
made at Dagenham will be communicated to the United 
States. All our information will be interchangeable, and 
we expect to get as much as we give. 

Of course we shall not use a single man more than is 
necessary to use, for otherwise the public could not get the 
benefit of labour-serv’ing machinery in lower prices, nor 
could Uje men get it in higher wages. But we shall need 
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the skill of the British or Scottish machinists in our tool 
rooms, and we shall need every kind of skill in our man- 
ufacturing operations, and this will afford an opportunity 
for the hiring of many men whose trades have crumbled 
beneath them — as, for instance, the coal miners who have 
for so long been out of work and have no skill that fits 
into any other part of the British industrial organization. 
We shall pay a minimmn wage of one pound a day as 
we have always done in England and the men will work 
eight hours a day. 

If the experiment is to mean anything, then the policies 
have to be completely carried out. 

The same policy that has lieen inaugurated in Great 
Britain is being followed with our companies on the con- 
tinent of Europe, but on somewhat smaller scales. We 
want to manufacture as much as possible of a car in the 
country where it is assembled and sold, in order to gen- 
erate the largest possible amount of purchasing power 
through the payment of high wages. 

There is a leaven of our industrial methods working 
everywhere in Europe to-day because of the fact that we 
have to be supplied with parts after our design by factories 
in Denmark, France, Belgium, Germany, Japan, Spain, 
Italy, and Sweden. They are supplying us in parts with 
frames, front axles, fenders, hoods, running boards, radi- 
ators, starting motors, generators, coil units, head and 
tail lamps, tires, wheels, wire, glass, upholstering cotton, 
body cloth, artificial leather, and so on through quite a 
long list. All these are being made as well and as cheaply 
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as we can make them and, of course, exactly according to 
our specifications and the methods which we have been 
able to recommend. 

In Germany we recapitalized our company and intended 
to offer forty per cent of the shares to the public, but in- 
stead we sold the entire block to the I. G. Farbenindustrie 
— which is a combination of several great chemical and 
other industries and which has very largely adopted Amer- 
ican methods in the conduct of its plants. Since the stock 
of this company is almost wholly held by Germans, the 
direct sale insured that our stock would be kept out of 
the speculative market. There is also a relation between the 
products made by this company and by our own company. 
Farben is the leader in the manufacture of light metal al- 
loys, which are as hard as steel and weigh less, is very ad- 
vanced in the manufacture of artificial leather and is the 
leader in the field of synthetic gasoline. The same policy of 
reorganizing the corporation and selling stock locally has 
been followed in Holland, Belgium, and France. 

In Brazil we are pushing forward another enterprise, 
the fruits of which will not be evident for some years to 
come. We are of course established in a number of places 
in South America. We have assembly plants at Buenos 
Aires; at Lima, Peru; at Montevideo, Uruguay; at Sfio 
Paulo and Pernambuco, Brazil; and at Santiago, Chile. 
But we have done no manufacturing at any of these 
plants, althouf^ whenever a local man can make a part 
satisfactorily we give him a contract. 

The Brazilian project has to do with providing a sujBS- 
cient supply of rubber in case that at some time in the 
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future rubber from the Far East should not be available. 
As the world gains in its knowledge of the uses of rubber 
I am looking forward to a need for much larger quantities 
than are now produced. It takes some years for a rubber 
tree to come into bearing and, although now the capacity 
of the world to produce rubber is in excess of the demand 
for it, that condition will not long remain. The verj' ex- 
istence of a surplus develops more uses for a product. 

Para rubl)er is the best in the world and Brazil, as 
everyone knows, was once the supreme source of Para 
rubber. It is not at all outside the probabilities that Brazil 
will regain her importance in the world of rubber by the 
proper development of her rich natural advantages. Brazil 
needs only to know that the effort is for development and 
not for exploitation to render b'^cst capital every neces- 
sary aid. 

We have undertaken the cultivating of rubber on a 
large scale on a twenty-five hundred square mile stretch of 
territorj' on the Tapa joz River, which is a tributary of the 
Amazon. It is our thought that the principles of machine 
cultivation can be applied to rubber growing and that it 
need not be, as it now is, a hand operation. And also we 
believe the rubber may be manufactured where it is grown 
and that thereby a real industry may be created with an 
interchange of men between the plantations and the fac- 
tory. As is usual with any new thing we undertake, we are 
slowly and carefully feeling our way. This is an enterprise 
of the future rather than of the present. But even in the 
present there is visible that without which no enterprise 
is satisfactory: there is a visible benefit already accruing 
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to the people of the region which presages what prosperity 
awaits the people of Brazil. 

We are, in every instance, trying to maintain in our 
foreign industries wages comparable to those paid in the 
United States. We do not base these wages at all on the 
cost of living but merely use the cost of living in any coun- 
try to compare with the costs in the United States in order 
to arrange wages everywhere of equal buying power. The 
progress on this point is set out in a report of the man- 
aging director of the British company: 


Almost everyone interested in the economies of industry is aware 
of the Ford theory (and practice) of high wages* For example, the 
average wage paid at our Manchester works (2,670 men) is 2s. 9Kd« 
per hour, and at Cork (6,705 men) 2s. 8 Jid. per hour. We work only 
a 40-hour week. Wagc.s paid in Ford factories throughout Europe 
are, having regard to variations in the cost of living, in proportion. 
I would like strongly to emphasise that these working hours and 
wages do not evidence any sort of haphaxard experiment or diluted 
philanthropy. They are the result of very careful study and prac- 
tical application over a long period of time, in many countries, with 
all sorts and conditions of men working amid varying social, climatic, 
and economic circumstances. The only constant factor is the class of 
work and the industrial and factory conditions. At a time when an 
eight-hour day was spoken of with bated breathe — even by Labour 
leaders and social reformers — ^and when the earning of uniform and 
minimum wages sufficient to maintain self-respect and independence 
was considered to be an impossible ideal, Mr. Henry Ford had learned 
by practical experience and observation that high wages, short hours, 
and comfortable working conditions were the very best and most 
remunerative investment which capital could make. 

The balance-sheet and accounts which we have before us to-day arc 
practical demonstrations of this paramount industrial axiom. 

The Ford car is essentially the same vehicle wherever it is manu- 
factured or aasembled. This uniformity of product affords us almost 
unique opportunity to make comparison. Similar tools and machinery 
and the same methods of manufacturing and assembly are employed 
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in every I'ord factory throughout the world. By watching and com- 
paring results we discover and accumulate some most interesting 
data. 

For example, so as to avoid the nuisance and complications of 
money currencies, we have initiated a labour currency. Factory ex- 
perts call it “Minute Costs!" This company and its associated com- 
panies are employing Englishmen, Irishmen, Dutchmen, Frenchmen, 
Belgians, Danes, Germans, Italians, Spaniards, Swedes, Finns, and 
Turks, all working in their respective countries, and doing the same 
job with similar tools under equal factory conditions. We compare 
how long it takes each respective man to complete his work. In Den- 
mark, where we pay the highest wages in Europe, wc find the lowest 
minute costs. On the other hand, in Belgium, where the wages are 
lowest, the minute costs are highest. This is no flash-in-thc-pan casual 
comparison. Week after week and month after month the figures con- 
firm this experience. 

What is probably more significant, during our task of relating 
and adjusting the wage rates so as to secure the uniformity I have 
referred to, we found it necessary substantially to increase the mini- 
mum wages at the Antwerp factory. The response of the worker was 
almost immediately displayed by a reduction of minute costs. 

Last, but not least, I know you will be interested to hear that these 
comparative statistics have enabled us to establish the fact that the 
American workman is no miracle monger. Neither is the British, Irish, 
or Continental artisan any inferior creature. Given like conditions 
and treatment, our workers here in Europe actually beat their 
American cousins, as proved by the standard of our minute costs. 



CHAPTER XVIII 
Education foe Leadebshif 

F or some years now I have been working out a 
system of education to the end of having pupils 
use their eyes really to see with, so that their brains 
may make use of what they see and thus give the oppor- 
tunity for thinking from things instead of from words. 
This, it seems to me, will shorten the processes of thought. 
For, if one be thinking about things, then a quicker, 
clearer, and more accurate base for thinking can be had by 
seeing the actual thing than by merely reading about or 
even looking at a picture of the thing. 

Then by having the tiling itself in mind — instead of a 
more or less inaccurate impression of it — ^the mind will 
have the chance to work forward more precisely, for then 
at least one possibility of error will be removed. Now if, 
in addition, one can actually work not only with that thing 
but also with all the steps leading up to its development, 
then the brain has a still broader base of fact to work 
from. If the same process can be followed with a large 
number of things, then the brain will have a still broader 
base and a very great deal of time can be saved. There 
win be no need of speculating about that which has al- 
ready been accomplished and the mind can go forward to 
speculating about that which has never been done. 
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In other words, it ought to be possible to short*cut the 
road to invention. For instance, if a man be working on 
electric motors, he will save years of research if he has at 
hand the actual examples of what everyone previously has 
done in electric motors. He can comprehend in a few hours 
or days what might otherwise take him years to learn. 

This is the underlying thought of the whole plan that 
we are engaged in working out. The objective is to find 
and to equip boys who will develop into industrial leaders 
of men. By this I mean leaders who, by reason of ability 
in invention or in organization, will create new methods 
or remake old methods to provide more and more useful 
goods and therefore useful work for men everywhere. We 
have an ideal of education directed toward this end and 
one of the results of it may be a few real industrial leaders 
who will be able to do the best for the many men who are 
content merely to follow in the footsteps of others. As 
affairs now are, there is too much delay in finding our 
leaders; they emerge too late. I think that the process of 
equipping can be shortened and the process of real experi- 
ence begun earlier. This is not to say that any plan of 
education will of itself produce leaders, but it seems pos- 
sible to devise a method by which leaders may be recog- 
nized as they appear. The whole system of training that 
we are p lannin g has this single end in view. 

The system is not fixed and irrevocable. It will be 
changed as we learn from experience. The first to be edu- 
cated are those who think about education. In fact, the 
only point that is absolutely and definitely known to us 
now is that the methods will constantly change — for other- 
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wise we might be educating for a world that did not 
exist. And also our plans are not intended to take the 
place of other forms of education — althou^ we hope to 
find some ideas that may prove to be of universal applica- 
tion. We do not pretend that educating for industrial 
leadership should be the end of all education. We are con- 
cerned solely with the job in hand, which to us seems to 
be the most important job that we can undertake. 
Whether or not it seems of like importance to someone 
else is of no consequence. It is our own task and we are 
trying to do it in our own way. That cannot be made too 
clear. 

The plan as it now exists is extensive and, although a 
good deal has already been accomplished, it represents 
only a small fraction of what in the future we hope to ac- 
complish. The fountainhead is the Edison Institute of 
Technology and the Greenfield Village at Dearborn — 
both of which are in partial operation and are nearing 
completion. These are tied up with our industries for the 
single reason that our operations at Dearborn provide a 
larger opportunity for experience in more fields of 
activity than could be had if they were academically iso- 
lated. To this Institute will come boys and young men 
who have demonstrated their possibilities of leadership in 
what might be called our feeder schools. We shall not 
restrict ourselves to these schools. We want the materia! 
of leadership wherever and however it may be found. 
Tliirty-five boys are already at work in the Institute. 

The schools already established and in operaticm are 
the so-called trade schools in our Highland Park and 
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River Rouge plants. These have in them some two thou- 
sand pupils. Our school at the Wayside Inn at South Sud- 
bm*y, Massachusetts, contains some fifty pupils. We also 
have a little school for younger boys and girls which holds 
its sessions in the old schoolhouse that I attended myself 
in Dearborn and which has l)een removed to Greenfield 
Village and restored to its original condition. Through- 
out the country are other school sites where other schools 
leading to Dearborn will be established, and gradually the 
system will be extended until, as we hope, it will be able 
to take care of at least a million children. We employ 
throughout the world alwut two hundred thousand men 
and take it therefore as an obligation of our industry to 
provide facilities for the children of about that numljer 
of families — that is to say, for about a million cliildren. 

It would be worse than idle to prophesy how many 
leaders of men w'e shall get out of the large group of 
boys who eventually will be gathered together. We may 
get a great many, or again we may get none, and it 
would not be fair to the students if only those with the 
qualities of leadership could gain any benefit out of the 
organization. Our plans, however, are not so selectively 
exclusive. The first and most elemental feature of our 
idea has to do with making every pupil self-supporting 
from the moment that he enters the system. In supporting 
themselves, they also pay the way of the institution. No 
charity is an 5 ^whe^e involved, for by the very simple proc- 
ess of having the students do useful instead of useless 
work in school it is possible for them to earn satisfactory 
incomes during their school years, gain the habit of self-. 
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reliance, and be wholly competent to earn their own liv- 
ings anywhere in the outside world — ^if they do not happen 
to be chosen for further development. That is, our endow- 
ment is the energy of the student plus the experience of 
the educator. 

1 take it as a matter of course that a good citizen is one 
who, in addition to other qualities, has the training and 
ability to earn his own living anywhere at any time. That, 
at the very least, we already give to all of our pupils. 
Every man ought to have a trade of some kind and pref- 
erably a number of trades, so that, regardless of whatever 
form of work he may choose to do, he may always have 
something to fall back on in an emergency. And if a man 
aspires to be a leader, he must know a great deal about 
a great many trades. No man is going to do well in any 
line if he is haunted by the fear of poverty. A man with 
the ability to use his hands need never worry about his 
daily bread. A great deal of fine, constructive work is 
halted because the man capable of doing it never has his 
mind free to work. My idea of earning a living is that 
the living is a by-product. The provisicm of ordinary daily 
needs can and ought to be a mere detail of life and not 
life itself. One of the reasons why we have so much youth- 
ful crime is that boys are not taught from the very be- 
ginning to earn their own livelihoods — it is a detail they 
have not been helped to master. They try to get by foul 
means what they could much more easily get by fair 
means. The criminal works harder and gets less than the 
mechanic. 

Why should we use the word **educati<m” to d^cribe 
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a course of study that fills a boy full of a lot of things 
that are useless, while never teaching him to use his eyes 
or to think for himself? What do I mean by useless ideas? 
Ideas that are not fruitful in experience and understand- 
ing and service. Of course, we all understand what is 
claimed for the mental gymnastic exercise of admittedly 
useless studies. But why not the mental gymnastics and 
the useful acquisitions at the same time? It may seldom 
require a change of subjects, but only another method of 
approach. History, for example: how different is the 
modern teaching of history from the methods used when 
we were young. We have history in our schools, but it is 
the history of evolving the mastery of the means of life. 

In the Edison School of Technology we are trying to 
stimulate boys to think for themselves by working out 
practical problems and doing practical work, and their 
principal books will be the basic things — the materials 
and forces of Nature and human society — the machines, 
appliances, and tools that they see about them, and we 
hope that with so much of Mr. Edison’s life before them 
they will fall into the spirit of independent invention and 
discovery. 

They will have before them one or more of every tool 
and article that has been used in the United States from 
the earliest time down to the present, in addition they will 
have a complete series of all the devices which man has 
ever used for artificial lighting, and finally they will have 
authentic examples of every form in which motion has 
ever been transmitted by man. Therefore, if a boy be given 
a problem to solve, he will be able to see for himself how 
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others in the past have approached his problem, and if 
no one before has ever had his exact problem, then he 
will at least gain some very good suggestions of com- 
binations that might be made. And possibly out of these 
combinations he will devise something entirely original. 

The collection of objects which have already been made 
comprises hundreds of thousands of pieces and the mere 
putting of these in order will require years of the most 
useful possible work on the part of the advanced pupils 
in the Institute. This is in the way of learning the A B C’s 
of industry by learning to work from the groxmd up as 
the earlier men did. We have the original machine shop 
that Mr. Edison used at Menlo Park and it is fitted with 
the same kind of machinery that he had in it — ^in some 
cases we have the very machines — ^and the atmosphere of 
this shop we hope will not only bt a spur to achievement 
but also give a more fundamental knowledge of accurate 
hand work than would be otherwise possible. We shall 
shortly have another machine shop fitted up in the style 
and with the tools of old New England so that the boys 
will accustom themselves to another kind of equipment 
and atmosphere. 

For each division of work we have an old and highly 
skilled worker. He works with and directs the boys, and 
the accuracy of their work is remarkable. They have thus 
far been busy restoring the old types of things, whidi 
involves very accurate labour, and among their interesting 
jobs was the restoration of the famous Gog and Magog 
clock which for more than a century hung in Cheapside, 
London. We acquired it as a noteworthy example of in- 
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genious elockjnaking. Two great figures, Gog and Magog, 
stand by the clock dial and, with swinging hammers, strike 
the hours and their divisions on big bells. We shall mount 
the clock in the village when it is completed. 

You see, we are somewhat old-fashioned. That older, 
experienced worker alongside the boys, why, that is the 
way it was when I learned my trade. Boys ought to have 
older men to teach them: experienced craftsmen ought 
always to be teaching boys their craft. It is the natural 
way. We have assembled experience here, both living and 
as enshrined in objects. 

This, however, is only one division of the work. In the 
Menlo Park laboratory, using the first floor only, for the 
second floor will be preserved as it was when Mr. Edison 
invented the electric light, several young men are work- 
ing on the very practical problem of the extraction of 
low-grade iron ore. It is not now economical to use the 
low-grade iron ores because transporting them to the 
smelters costs too much. One of these days we shall be 
compelled to turn to the low-grade ores and then we shall 
need a method of getting the iron out of the ore right at 
the mine. On this the students are making considerable 
progress. In the grist mill another group of boys is 
learning to grind flour and others will learn baking and 
cooking. In the little frame building where Mr. Edison 
had his first bulbs blown — ^because he could not buy them 
anywhere— other boys are learning the arts of the glass 
blower and so on through a long list of village industries. 
The design is to rotate the boys through all of these 
various branches of fundamental industries in order to 



2T4 MOVING FORWAHD 

give a comprehensive and practical background of knowl- 
edge and also to give the opportunity for a boy to find 
out what he is best fitted to do, as well as what he most 
likes to do. He learns a large section of history by learn- 
ing something at first hand of every art through the ages. 

The more a boy or a man knows, the more chance he 
has to become a leader and, with everything at hand to 
be seen, felt, and worked with, most certainly the road 
to knowledge can be shortened. I know this from ex- 
perience, for when I built my first motor car I had to dig 
out every part and material for myself. There was no one 
place I could go to and learn all that was to be had. Mr. 
Edison had exactly the same trouble in his earlier days 
of invention. 

All of the boys in the Institute will spend their time 
at useful and interesting work, and for it they are paid 
at current rates, so that they are entirely self-supporting. 
The present group of students has been variously selected. 
They range from seventeen to nineteen years of age. 
Some of them came from the trade schools, several from 
the Wayside Inn school, and others from the outside. They 
are only the nucleus of the eventual group, but we have 
not decided — ^and we may never decide — how many will 
be in this final group. There will be no fixed course. Some 
of the more promising boys may stay well into manhood 
in order further to develop themselves or to carry forward 
work in which they are interested and whidi holds prom- 
ise. Others may graduate into our own industries, while 
still others may go outside. We do not try to hold men 
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whom we train: we are glad to see them dispersed 
throughout industry. We want here £he freedom of the 
old university in which the scholars were presumed to l)e 
there because they wanted to learn something and not be- 
cause their parents sent them. And as for leaders, we are 
taking for granted that they will be recognized as they 
appear, for there will be an entire freedom in the develop- 
ment of individuality. 

The Henry Ford Trade School at the Highland Park 
plant was incorporated in 1910 and was the first step 
taken toward the working out of the general plan of 
education which culminates in the Edison Institute. It 
now has more than a thousand pupils and usually has a 
waiting list of around five thousand. It has graduated ten 
thousand young men. The original thought in this school 
and the thought that carries through all our feeder or 
elementary schools is to give an opportunity to the boy 
whom circumstances would otherwise force out into the 
world to earn an imtrained living — and unless a boy be 
trained he cannot expect to get adequate wages. This is 
not an apprentice school nor is it a trade school in the 
usual sense. It is a school in which academic training and 
industrial instruction go hand in hand. The boys range 
from thirteen to eighteen. They spend one week in the 
classroom, where they are given instruction in the usual 
elementary school subjects. Then they spend two weeks 
in the school shops working under competent scientific in- 
struction, with the most modem machinery, on practical 
articles for the account of the Ford Motor Company. 
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The plan is best illustrated by the school at the River 
Rouge plant, which is some three years old and which 
contains about a thousand students. The very young boys 
are not taken in at this school and, although the pupils 
receive elementary school instruction, they also progress 
into mechanical drawing, design, and various engineering 
subjects. Their shop work is very closely connected with 
that of the motor company itself. They are in the plant 
and not apart from it, and yet not a part of it — they are 
rather learning from the plant as a whole, though remain- 
ing in their own part of the plant. We are experimenting 
with keeping them in the plant and in the atmosphere of 
work rather than putting them into a separate building. 
They have their own shops and in these they work side 
by side with a few older experienced mechanics to the 
end of gaining a mastership of the hand and eye. They 
get insight into the finer departments of industry, by 
dealing with various kinds of measuring devices and the 
extremely delicate and accurate heads of fine turret lathes, 
in addition to many other methods of attaining precision. 
They learn the most accurate and painstaking forms of 
hand work as well as how to use modem tools. As they 
progress in skill and in age, they are advanced in re- 
sponsibility and are given more and more the benefit 
of association with exceptionally well-skilled and ex- 
perienced master craftsmen. 

None of the products of either trade school is useless. 
Bvery item has to do with work that the Ford Motor 
Company requires to have done, and this work is paid 



EDUCATION FOR LEADERSHIP 277 

for by the company at current rates and is accepted only 
after the most rigid inspection. The trade schools are in 
the position of outside contractors and no favow*s are 
asked for or received by either side. The revenues from 
this work make both the schools entirely self-supporting. 
The boys work or study — they are both the same here — 
through an eight-hour day. The students are supported 
by a scholarship allowance which supports them while 
they are preparing themselves to be useful citizens. Under 
sixteen years, the scholarship amounts to twenty cents an 
hour, at sixteen it advances to twenty-five cents, at seven- 
teen to thirty cents, and at eighteen to thirty-five cents. 
In addition to the scholarships, each boy receives his 
luncheon free and two dollars a month which he must 
deposit in a savings account. The record of each boy is 
taken every six weeks and, according to his record, the 
hourly value of his scholarship is advanced from one to 
three cents. The boys do all the work of their school. 
They perform the janitor service, keep the place painted 
and repaired, and cook and 8er\"e the meals. 

The school at the Wayside Inn is of much the same 
character but its atmosphere is more generally agricultural. 
Since there is no great machine shop available to the 
students there, most of the craft work is in repair and 
outside construction. They have, under supervision, built 
a grist mill and will do vdiatever construction work is 
required in the further development of this particular 
school And, as in the other schools, the boys are paid 
and fully earn their wages and their keep. The schools 
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we erect in various parts of the country will naturally 
take their character from the native tendency and needs, 
whether industrial or agricultural. 

It will be seen, therefore, that first of all a boy is taught 
that which will enable him to earn his living and at the 
same time he is given enough academic training so that 
he can go as far in his book studies as he likes. He is not 
simply trained to be a mechanic. We are not producing 
machine men; we are producing self-sustaining citizens. 
These are not schools which are designed to keep up a 
supply of workmen for the Ford industries or any other 
industries. The young men who complete their courses 
and want to go to work can always find jobs in our in- 
dustries, but that is far from being the purpose of the 
education. We emphasize the trade side only to make 
certain that the boy who leaves us will at the least have 
the ability to support himself. If he shows more ability 
than that, then the way to the Institute is open and he 
can go as far as he likes — or as far as his ability will 
carry him. At no stage will his education stop through lack 
of money — for he earns as he goes. 

We hope by these means to evolve an education which 
will make both for invention and for leadership. A boy 
who can know what has been done in the past in the way 
of invention and design, not simply by reading about it 
but by seeing and working with the actual objects and 
machines, ought in a short time to acquire a knowledge 
such as could not otherwise be given. He can take ad- 
vantage of all the experience that luis gone before and, 
with this start, his mind should be so opated tiwt it will 
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be bound to produce many new ideas. These new ideas 
may result in creating a new race of industrial leaders. 

Most certainly we need leaders who know the past as 
something to learn from — and not as something to be 
bound by. 



CHAPTER XIX 
Peohibition oe Poveety? 

P ROHIBITION is a moral issue. For it is econom- 
ically right. We now know that anything which is 
economically right is also morally right. There can 
be no conflict between good economics and good morals. 
In fact the one cannot exist without the other. 

For instance, it used to be believed that high wages 
were economically imsound — ^that, however desirable they 
might be. Nature had ruled otherwise. It was thought that 
the Lord had ordained that a certain portion of the people 
must always work for low wages — be slaves in all but 
name. For was it not plain that, if they received high 
wages, then goods would cost so much that only the very 
rich could buy them? It was the duty of the poor to stay 
poor and it was the duty of the rich to give them charity. 
The whole scheme sounded wrong. And it was wrong. 

It has been demonstrated that poverty is not a natural 
state for anyone but is a condition brought about by bad 
management. We have learned that the only way to obtain 
really cheap goods is to pay hi^ wages and get the m(Mt 
out of the wages by intelligence in management. Low 
wages, it has been proven, were never economically sound. 
No one has ever contended that they were morally desir- 

»o 
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able. Paying high wages is not to-day the evidence of a 
charitable mind. It is merely the evidence of possessing 
ordinary common sense. The best way of doing business 
is also the moral way. 

The system of doing business with high wages and low 
prices may be called the American system, and since the 
coming of Prohibition it has welled up so much prosperity 
that some could not stand it. They made fools of them- 
selves — just as certain kinds of people always do when 
they come quickly into a degree of wealth. 

And thus, although to-day we are just as prosperous 
as we were last year, we are not quite as prosperous as we 
were two years ago. This recession has been taken ad- 
vantage of by those who would destroy the prosperity of 
the people once and for all to stage a very active campaign 
to end Prohibition and bring back liquor. Our present 
industrial system simply cannot work with liquor. The 
executive who drinks cannot so plan that high wages will 
result in low prices, while the workman who drinks cannot 
work intelligently enough to earn high wages. We must 
choose between drink and poverty on the one hand and 
Prohibition and prosperity on the other. That is the choice. 
There is no middle ground. Look at our present situation. 

This country has had a temporary set-back in its pros- 
perity. There is no point in dodging that fact. But we 
have it in oiu* own hands to determine whether we shall 
continue to slide back or whether we shall stop where 
we are and go forward again. The people did not move 
to dieck their prosperity. The people never move of them- 
selves. They follow their leaders. Many of the men who 
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should have been leading toward a greater and more widely 
distributed prosperity took their minds oflf their real work 
and turned to gambling in the stock market. Many foolish 
people following these leaders also took to gambling. 
Those who won and lost large sums of money now find 
themselves too bewildered to get down to real, solid work. 
That is to say, the country has been prosperous since 
booze went out, but for the last two or three years we have 
had a money drunk. 

This does not much matter. Leaders come and leaders 
go. Some men who have great capacity for leadership and 
who show the best that is in them during adversity are 
quite frequently unable to stand prosperity. They do not 
understand that the accumulation of riches is only a detail 
in the life of a real leader — that it merely marks a stage 
of progress and is not something to celebrate. It marks 
the beginning of a period when one should be able to be 
more useful than before. It is not the start of a vacation. 
Successful business endeavour has to be marked by some- 
thing more than a pile of money. If it produces only 
money, then it is not of much importance — for anyone 
who is intent enough can make at least some money. 

The great job which now confronts the leaders of in- 
dustry is to learn enough about the processes of industry 
to keep the machines of the country going, not as in a 
boom but in a steady, progressive fashion so that pros- 
perity will gradually seep through the whole country. 
One of the methods of doing this is to keep wages high 
and prices low, for then we not only give people the 
money with which to buy, but also, at the same time. 
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through the low prices, give them the ability to buy more. 
Raising wages and at the same time raising prices is a 
meaningless gesture as far as prosperity is concerned, 
while lowering wages and also lowering prices leaves 
things exactly as they were before. Lowering wages and 
raising prices is the quickest and surest method of insur- 
ing the continuance of bad times. But raising wages and 
at the same time lowering prices calls for a great deal 
more than good intentions. It calls for every bit of brains 
that one can muster, for the margins of profit are made 
so narrow that they will disappear entirely unless every 
leader and supervisor, as well as every man engaged in 
the manual work, contributes all the keenness he possesses. 
There can be no let-down and no shirking. 

The brain of a man who drinks alcohol cannot l)e M holly 
quick and alert. This is not to say that everyone who does 
not drink alcohol is quick and alert. But in these days a 
man needs all the brains he can command, and, whatever 
be the grade of those brains, they will be several grades 
lower if their owner drinks. I have not drunkards in mind. 
The drunkard is in the way of being an invalid and needs 
skilled medical care as greatly as though he were suffering 
from any other malignant disease. A nation of drunkards 
would not have to bother about its progress — there would 
be no progress to bother about. 1 am concerned with the 
man who drinks so moderately that he rarely feels its 
effects and therefore believes that Uquor does not harm 
him — ^in fact, he becomes indignant at the very suggestion 
that it might hurt him. 
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My experience has been that there can be no temporiz- 
ing whatsoever with liquor. We must have men who can 
and will use all the brains they possess. Therefore, since 
the very beginning, we have in our industries enforced the 
rule of absolute, total abstinence, both in and out of the 
shops and offices. We have applied this rule without ex- 
ception, both to executives and to men and in every 
country in which we operate. We made this rule not merely 
because we are opposed to the drinking of liquor but be- 
cause we are opposed to the cultivating of poverty. 

The kingdom of poverty is very strongly fortified. It 
can be conquered only through making industry serve the 
whole people. We are all very far as yet from achieving 
this service, but since Prohibition came to this country we 
have made more rapid strides toward bringing industry 
around to the real service of humanity than we made dur- 
ing all the previous history of the world. When this service 
is perfected, we shall have made prosperity universal and 
have abolished poverty. The nation caimot go forward on 
this programme — which is the finest of all programmes — 
unless it has a full complement of brains and initiative. 
The nearer we approach national total abstinence, the 
more brains and initiative we shall have at command. 

Brains and initiative are dulled by even the occasional 
use of alcohol. They are made permanently dull by even 
the most moderate habitual use, and they vanish alto- 
gether in the steady, heavy drinker. This is not my opinion 
out of hand and without regard to the facts. It is founded 
on the experience of many years of dealing with hundreds 
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of thousands of men comprising all grades of capability 
from the highest to the lowest. I do not have to inquire 
whether or not a man is drmkmg after hours. I can learn 
everything I need to know just by talking to him about 
his section of the business. When an executive who has 
been very keen and capable begins to accept things as 
they are and to contribute no new, worthwhile ideas what- 
soever, I can feel very certain that he is tippling out of 
hours. I can feel certain because in my experience it has 
been demonstrated that hardly one per cent of the let- 
downs in the man who is physically well is due to any 
cause other than drinking. I have seen a man taking only 
one or two glasses of wine a day on the advice of his 
doctor so change mentally as to be useless. Alcohol kills 
the will power. More than once I have had to remove men 
whom I greatly liked and respected and who had been very 
capable just because they decided that a verj’' little liquor 
out of hours would do them good. I have had to remove 
them or give them long vacations, not because they were 
drinking but because they lacked the keenness which 
their jobs required. Brains and hooze will not mix. 

Among workmen this condition is not less apparent. 
To-day’s manufacturing requires quick, precise work that 
calls on the brains far more than on the muscles. We 
have left behind us the time when most men were only 
so much beef and brawn and were needed only for their 
strength and endurance. Even in those days the man who 
did not drink always had more endurance than the man 
who did, but with nearly everyone drinking, the excep- 
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tional man who did not drink never had much of a chance, 
for his fellows resented his abstinence. In the class of 
skilled workmen, the differences became more apparent 
and always the teetotaller was preferred in employment 
above the drinker of approximately the same ability. I 
noted that very early in my own working days. 

When I began to manufacture, I surrounded myself 
with men who did not drink. We had very little money 
to spend and we could not afford to waste any of it on 
men who could not be relied on to be always capable of 
giving their best. We had to watch every penny. As our 
operations grew and we took on more men, we kept to 
the same rule just as a matter of course, for a drinking 
man never seemed to fit. It was not necessary to ask a 
man whether or not he drank. The man who drank always 
stood out among his fellows who did not drink — ^he never 
did his work so well. If he did not show in his work that 
he had stopped drinking, then we simply let him go. More 
often we did not have to enforce the non-drinking rule. 
It rather enforced itself; the men quickly found out that 
they could not drink and do their work, so they either 
stopped drinking or quit. Thus gradually we gathered a 
force in which the drinkers were very few and all were 
transients on the way out. It was because we had such 
a force that back in 1915 we were able to raise our 
minimum wage to five dollars a day. We could not have 
paid that wage to a body of drinking men. We could 
not have paid that wage to a body of sober men if our 
executives had been drinkers. We were able to pay the 
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wages and prosper exceedingly because everyone am- 
cerned was free from the hindrance of liquor. 

As the years have passed, the work in our shops has 
become finer and has called for an increasing amount of 
skill and intelligence. A man who is working at a machine 
which is achieving an accuracy of a thousandth of an inch 
or better needs a keen brain. He needs a fine coordination 
between hand and brain even if he be only slipping a bolt 
through a hole. With a trained coordination every job 
becomes easy — almost effortless. But any use of alcohol 
at all seems to destroy that exact coiirdination, and the 
result is either slow work or spoiled work — or both. And 
always the work seems hard. The tippler has no great in- 
terest in his work. We rarely have to discharge the drink- 
ers. They discharge themselves — a man will not stick at 
a job on which he is falling down. 

We have factories in England, Ireland, France, and 
in many other countries which do not have Prohibition 
and there we pay wages on American standards of pur- 
chasing power — wages which commonly are far above the 
current rates. But we do not pay these wages to men 
who drink. We find that we cannot pay them, and the 
men who work for us accept the conditions without ques- 
tion. They do not drink, for the}'^ have found, just as our 
American workmen have found, that they cannot other- 
wise do their work and earn their wages. They choose 
to keep their jobs and give up their liquor. The excep- 
tions are negligible. 

Our workmen in Ireland, for example, are as sober as 
the soberest group one ever saw in America. We do not 



288 MOVING FOKWARD 

interfere with the politics of drink. Fngland is curbing 
it in the best way for England. Belgium is curbing it in 
the best way for Belgium. I am only saying that we can- 
not pay American wages escept where we have American 
sobriety. 

High-wage industry has to be intelligent from top to 
bottom and there is absolutely no place in it for the 
drinking man. If liquor should return — and of course 
there is no danger of that — then this industrial system 
we have built up would break down. It could not con- 
tinue to pay high wages and sell goods cheaply, and for 
several reasons. First, the eflSciency of both manage- 
ment and men would so drop that the high wages would 
result in dear goods instead of in cheap goods. That 
would at once restrict the markets. Second, if the people 
spent a part of their money for drink, then that much 
purchasing power would be withdrawn from the general 
market. Third, with the higher prices and lower purchas- 
ing power, the volume markets on which industry depends 
would vanish. Fourth, without these volume markets there 
could be no really big business and, since only big busi- 
ness can pay the highest wages, we should begin to slump 
back and be compelled to figure on how little men could 
be hired to work for instead of, as now, figuring how 
much we can pay to them. 

Under such circumstances I, for one, should not want 
to continue in business. There would be nothing ahead 
worth achieving. Working just to get more money is out 
of the question. 

And this is quite aside from the fact that our life 
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to-day, outside the shops and the offices, is so geared that 
a drinking man is a menace. 

The inevitable consequence of small-scale production 
is poverty, for if only a small amount of wealth be pro- 
duced, then there will be only a small pot to divide and 
everyone’s rations will be short. There is no getting away 
from this. No method can be devised to distribute what is 
not there to distribute. Prohibition has made it possible for 
the nation to create a bigger pot of goods than ever before 
and therefore to have more to distribute and therefore to 
that extent to drive back the poverty line. 

President Hoover has pledged himself to take every 
step toward the abolishing of poverty. There can be no 
lessening of poverty unless the Prohibition laws be ob- 
served with the most conscientious honesty as anti-poverty 
laws, the violation of which makes only for human misery. 
We need that viewpoint. The criminals who wreck banks 
or peddle narcotics do not create more misery and do not 
more deeply hurt society in general than the men who 
bootleg booze. It is wrong, to my mind, to speak of “en- 
forcing” the Prohibition laws as though they were laws 
imposed by force upon the people and without their con- 
sent. These laws were made by the people for their own 
protection and the people will support the President to 
any length to which he may find it necessary to go to see 
that these laws are obeyed and the criminal booze element 
driven out. 

Ours is a highly intelligent people. They are not in 
the least fooled by the tremendous and well-financed 
propaganda which hopes to break down Prohibition, 
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destroy prosperity, and reestablish poverty as an institu- 
tion. The people very well remember just how much the 
liquor interests in the old days thought of the welfare of 
the people and also they remember how many politicians 
these interests then had at their beck and call. A great 
many are now wondering whether all the old connections 
have as yet been severed. 

The number of people who are being honestly deluded 
concerning the sentiment of this country on the Prohibition 
question is very small. The anti-Prohibitionists make a 
great deal of noise but it will be noted that it is always the 
same people making the same noise. They are really only 
a stage army marching into the wings and out again. And 
this a number of politicians will very shortly have brought 
home to them. 

For Prohibition, as the great intelligent rank and file 
of our people fully realize, marks the opening of the way 
toward economic liberty. That is the only true liberty; 
without it no other kind of liberty matters. It would seem 
that those who would block the road to liberty and attempt 
to substitute for true liberty the slavery of alcohol would 
feel upon them the weight of a great responsibility. Those 
who profess so much concern for the workingman that 
they would start him drinking again care about as much 
for him as a dog does about his forty-seventh grand-dad. 

This Prohibition question is d 3 mamite. The people estab- 
lished it without the help and against the opposition of 
the whole race of politicians. We are only now getting 
an occasional public official who is sincerely and person- 
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ally in favour of Prohibition. Until the whole political 
personnel is made over, a difference will seem to exist 
between the people and their officials. But in the mean- 
time, if any public official wants to discover what dyna- 
mite is, let him try to hinder Prohibition. 



CHAPTER XX 
Moving Fokwaed 


T his has been a record of experience. 

Perhaps out of this experience may be gained 
some knowledge of these changing times, for the 


lessons which we have learned and the new horizons which 


we have discerned hold more than a private or local mean 


ing. 

The cure for that which is wrong must be found in mov- 
ing forward away from the wrong. It is never possible to 
go back to anything. This is very fortunate, for if we could 
go back we should find at our journey’s end a condition of 
affairs very much worse than that from which we thought 
we were escaping. Things are better to-day than they were 
yesterday. They can be made better to-morrow than they 
are to-day. It is not necessary to be either an optimist or 
a pessimist. It is enough to move forward with what intel- 
ligence we can give to the day’s work. 

For instance most of the theories as to the place of ma- 
chinery in modem life — of what machinery is and does 
— seem to be based on almost everything except an actual 
observation of machinery and its effects. There is a great 
deal of writing, a small amount of thinking, and almost 
no seeing at aU. 

Take siune of the more current delusions: 
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Machinery is labour saving, and hence it displaces men 
and robs them of their right to work. 

Machinery calls for no skill on the part of the worker 
and gradually makes him a dull, heavy being without the 
power of thought. 

Machinery fills the world with goods and puts all of the 
power in the hands of those who own the machinery, for 
they can cut off the supply at any time they wish. 

Machinery makes for ugly products and so we have 
an ugly world which promises to grow uglier. 

Machinery has taken away liberty as well as leisure and 
will in time change the hmnan being into some kind of 
machine. 

Machinery is a curse, and we really ought to get rid of it 
or at least confine its use within reasonable bounds. 

It is perfectly true that some kinds of machinery do dis- 
place men, and if that were the only sort of machinery 
there would be no work for men. But then also there would 
be no work for the machines. For the machines presumably 
exist to produce goods in large quantities, and if they could 
do that without human aid, the customers for their pro- 
duction would be so few that the machines could not be 
continued in operation. The big customers of industry are 
the wage eames. 

To worry about the approach of that day when all in- 
dustry will be on so complete a machine basis that work- 
men win have no place in the scheme is to worry about an 
utter absurdity. There are quite a number of ultimate hap- 
penings that we do not have to bother about. There used 
to be a deal of concern as to what would happen if the sun 
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should suddenly stop giving out heat. That would be an 
unfortunate event, but it is nothing to worry over — for we 
can do not a single thing about it. 

The great corporation still makes many people anxious 
— although the corporations of to-day are many times 
larger than the corporations which started the anxiety. 
^Monopoly, we now know, is impossible, for the reason that 
a monopoly based on anything but service is self-destruc- 
tive. It throws away its customers as it goes along. That 
has been demonstrated time and again. Centralization 
may degenerate into monopoly, but proper centralization 
means higher service. 

In the catalogue of modern delusions is one to the 
effect that the United States is invading the whole world 
with its products in a vast attempt to own the world. This 
notion arises from the old way of thinking, in which it was 
taken for granted that there was only so much of anything 
to go around and that the big question was how to divide 
the contents of the pot. The business of the United States 
can succeed abroad only for the same reasons for which it 
succeeds at home — by filling a need not otherwise satis- 
fied and by creating the purchasing power of the peo- 
ple to buy the goods. The amount of goods which Ameri- 
can industry can sell abroad is not of much importance 
in the general scale of our industry. The American can- 
not benefit at the expense of the foreigner. He cannot 
take away the wealth of the foreigner. For one thing, 
there is not enough of it. American business abroad must 
create its customs by becoming a part of the wealth- 
producing machinery of the country. 
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Americans are not invading: they are returning home 
from their journeys. The sons who came out from the 
British Isles and the continent of Europe as pioneers in a 
new world are taking back home the ideas that they have 
learned in their pioneering. 

It is often said that the tastes of the public change and 
that a manufacturer must keep up with them. But it would 
seem rather to be the other way about. For in those 
countries where the manufacturers preserv’e their machin- 
ery with the care that we give to antiques the tastes of the 
public do not change— people keep on asking for exactly 
the same sort of articles year after year. A fair part of 
the world is living exactly as it did in the Middle Ages. 
Articles which are made by hand do not greatly vary 
through the years. It would seem that the manufacturer 
and not the public is responsible for the changes in taste. 

What is a manufacturer? He is both a clearing house 
and a manager of ideas, machinery, material, and men. 
He may also be an inventor — but that is a side separate 
from his actual manufacturing. If he is not an inventor, he 
uses the inventions of others in turning out goods or articles 
which someone has invented — ^although the actual article, 
as for instance a stocking, may have been invented so many 
years ago that we no longer think of it as invention. If he 
pushes his business, he will continually be finding new and 
better ways of making his product. And thus in the course 
of time he will by better manufacturing teach the public 
to demand more service than before. Also he will himself 
have learned so much that he can turn out a product which 
will meet the new demand for service. 
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The changes thus come about through the amount of 
science that the manufacturer puts into his work. This 
pressure to do a better job is very different from making 
a new style just for its own sake or to hoodwink people into 
imagining that what they have is obsolete. A business can 
be quickly destroyed by superseding one product by an- 
other which is no better, merely to induce fresh buying. 
This is breaking faith with the public. For a while the 
public may not feel that its confidence has been violated. 
But in the end it will find out — and it will cease to buy. For 
no manufacturer makes anything for which the public 
cannot find a satisfactory substitute. 

A business, just like a piece of machinery, has to be in 
balance, and this balance means more than keeping produc- 
tion in line with consmnption, or seeing to it that supplies 
are on hand so that there will never be too little or too much, 
or seeing to it that there is always enough money on hand 
to pay wages and bills and to make changes or extensions as 
and when they are needed. There is a larger balance than 
this, and that is the balance of prices, profits, and wages; 
and, naturally, if a business tries to regulate any of these 
factors by what other businesses are doing, the balance will 
be thrown out. 

Normal and growing business requires constant control 
of profits by diverting a portion of them into lowering 
prices or increasing wages or both. We have been doing this 
rig^t along, but every time we lower prices or increase 
wages the profits also increase. For the pressure brings 
abcHit lower costs ; the lowering of prices and the raising of 
wages increase tl^ buying and therefore the vohime of pro- 
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duction— which makes possible further economies — the 
men work with more interest, and all the factors combine to 
increase profits again. We plan the price as a part of the 
design of the product. For instance, in designing Model A 
we had in mind all that we had learned with Model T in re- 
spect to price, simplicity, and durability. We knew that 
there was a large public need for an automobile at approxi- 
mately the same price as Model T, but that it had to be a 
very much faster, better looking, and more comfortable car 
than Model T, while at the same time retaining all the fea- 
tures of durability and freedom from repair. When the de- 
sign was finally finished — or rather when the car was ready 
for production, for the design will never be fully completed 
——we arranged our prices on what, out of our experience, 
we thought the car ought to be made for. The first hundred 
thousand cars cost more than we sold them at. The loss on 
the next hundred thousand was smaller and by the time we 
had reached half a million we had a satisfactory progt. This 
profit has increased on each hundred thousand, so that the 
losses on the earlier cars have been much more than made 
up. 

This is not a guessing at price or anything of the sort. It 
is merely making price a part of the design. In designing a 
motor, for instance, one settles upon an exact cylinder size 
so that the motor will exert a certain power. Each part of 
the motor has to be of a size and strength to fit in with this 
scheme. There are limitations on the design; it is ^rfectly 
posable to design a motor that we could not build in quan- 
tity, and also it would be very easily possible to design a 
motor that we could build in quantity and which would be 



298 


MOVING FORWABD 


a very good motor but would be very difficult indeed to ad- 
just or repair. Price must enter into the design just as much 
as the bore of the cylinder. Price is an integral part of the 
scheme of manufacturing. 

Before making even a minor change in design, let alone 
a complete change, we build a great number of experi- 
mental cars, for after we have used all of the theory and 
experience at our command we check and recheck by actual 
performance. The building of these experimental cars is 
very expensive. They do not give us a line on costs — and 
anyhow we regard costs as flexible and not as binding — but 
these experiments do give us a fairly close idea of what we 
should be able to do on a production of a certain size. For 
instance, on Model A we fixed our prices on a production of 
around two million cars a year, with the full knowledge that 
probably we should produce several hundred thousand cars 
at more than the sales price, but also with the firm belief, 
based on our past experience, that in the course of time 
we should make a profit on the price. If we had failed to 
learn to make the car for the price we fixed, then we should 
have known that we had designed the wrong kind of car. 
For, to repeat, the price was part of the design. As it 
actually timied out, we began to earn a profit much earlier 
than we had expected. 

’ To me this method of including the price in the design is 
the really scientific method. What is the use of designing a 
piece of machinery and then having its manufacture cost so 
mudi that the people for whose use it is designed will not 
have the money to buy it? As one progresses in the manu- 
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fscturing, and as costs become lower, it is extremely bad 
business not to lower the price. This may be done in two 
ways. The first is by so improving the quality that the pur- 
chaser will get more for his money, and the second is by 
actually lowering the price. But it is not enough to do only 
the one or the other. More and more quality and workman- 
ship must be built into the product, and whenever there is 
a question between raising the quality and lowering the 
price it is better to raise the quality, for then one will 
shortly be able to lower the price anyway. 

There is no question at all that so-called periods of ex- 
travagance on the part of the people are artificially in- 
duced. They originate in the minds of those who wish to 
speed up the people’s spending. There is no dangerous 
business practice in existence to-day that w’as not de- 
liberately taught or forced upon the people by men who had 
no thought of the general social benefit. 

Teaching and leading the people to invest wisely, to 
begin getting things that make their lives more productive 
of real values, is one thing. Teaching them to forget their 
natural abhorrenee of debt, leading them to forego their 
independence by working for a small army of installment 
collectors, is quite another thing. Extreme thrift bordering 
on miserliness is a greater social evil than free spending. 
The point is not in the spending. It is on the purpose of 
the spending. And a business which urges unwise buying is 
in danger. The self-limited business can weather any gale, 
but vast edifices built on a gamble in tl» people’s extrava- 
gance must collapse. 
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Any business is precarious that tries to force people into 
buying its products or that tries to make sales to customers 
who are already well provided for. Any business that mis- 
represents its product is certainly in very great danger. 
The misrepresentation may take many forms. One of the 
most common is to misrepresent a rival manufacturer’s 
product in the hope that the buyer will then have more 
money with which to buy yours. These practices all spring 
from the same thought that the people have only so 
much to spend and that business is a scramble to get 
first to a limited number of dollars. That is not business at 
all and cannot have permanency. If what are called the 
selling expenses of a product are high in proportion to its 
price then there is something very wrong with the product. 

The purpose of any business is to supply human needs, 
and when that purpose has been accomplished the business 
for the time being is through. If the human needs change — 
and they are changing all the while — ^then the business, un- 
less it adapts itself to the new needs, is through and done 
for. Its fmther continuance is an economic waste. It is part 
of business — ^the biggest part — to give service. When there 
is only a known and well-defined service to be given, the 
limits of a business have been reached. As long, however, 
as there is service to be improved the possibilities of ex- 
pansion are present. 

Two normal periods of rest in business are, first, when 
the supply of services or goods is sufficient for the time, and, 
second, when the progress of the concern represmts the 
utmost vision of its managers up to the moment. These 
breathing periods come naturally and should not be de- 
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scribed as panics. A man is not in a panic because he slows 
up for an afternoon. American business has as little scien- 
tific knowledge of panics as it has of prosperity, and if it 
had more scientific knowledge of prosperity there would be 
less need of experience with panics. But this much should 
be clear, even to professional economists, that a breathing 
spell is not ominous. It is indeed normal and wholesome, 
and not to be treated by the injection of stimulants. 

This is not at all to say that business cannot be made 
more regular by some kind of authority from a central 
power — ^f or instance the government. There are times when 
wise governmental expenditure in the provision of wealth- 
creating enterprises such as roads, waterways, and flood 
prevention may serve to help some temporary condition, 
but the real regulation must come from within business it- 
self. If the public can be worked up to reckless spending 
and if business men take advantage of this state of mind — 
for which as a rule they are responsible — ^to give less than 
full value, then inevitably there will be a reaction against 
aU pmchasing. And, likewise, whenever a business flnds 
that it is giving less than full value or the wrong kind of 
value, then it is time for that business to withdraw and put 
itself in order, for in neither case is it engaged in an essential 
service. One of the very large objections to any kind of 
government ownership or regulation is a lack of flexibility. 
Bureaucrats tend to enforce a rule or to continue a style 
long after the need has ceased. 

No business can truly be regarded as an institution in 
the sense that it can continue forever without changing its 
policy, its product, and even its very form. Both industry 
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and men in these days have to be very mobile in order to be 
prosperous — ^which is only another way of saying in order 
to give service. There are no unchanging essential indus- 
tries. An essential industry is one, the products of which 
help the individual to a freer life. The essentials of yester- 
day are not the essentials of to-day. The mining of coal was 
once an essential industry. It still is — ^but in a fashion quite 
different from formerly. A modern household should not 
to-day need any coal, but industry needs more coal than 
ever before. The household pump was once an essential; 
now it has been supplanted by the central water systems 
in the towns and cities. On any farm where much water is 
needed the hand pump is a waste. These shiftings are con- 
stant and inevitable. It is only when they are not recognized 
and stimulants are applied to cure what is really a con- 
stitutional defect that we have periods of depression. 

If every business kept informed as to its own condition 
and paid no attention at all to that unreal thing known as 
the “general state of business,” then, although a business 
here might be up and another business there might be down, 
the average of prosperity could be maintained. There is no 
business cycle. Periods of general depression come about 
solely through a lack of intelligence on the part of indus- 
trial and financial leaders. 

Prosperity itself is only a relative term. It merely ex- 
presses the fact that to-day’s average is better than yester- 
day’s. We have not as yet gained a really universal prosper- 
ity in the United States, although we are heading that 
way. It is within our reach, and of course it involves the 
abolition of poverty. 
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Considered on the whole we are to-day prosperous. But 
prosperity cannot be considered as achieved unless it reaches 
to all parts of this country and to all classes. And we shall 
not be able to raise our own prosperity to that point with- 
out also raising that of the world. 



CHAPTER XXI 
The Limits of Money 


r '>HE great monotony is to be found not in work 
but in poverty. No mechanical operation can be 
devised, no form of employment can be devised, 
which can equal in blankness the leaden dullness of con- 
tinuous poverty. The only monotony which can approach 
that of poverty is the monotony of stagnant wealth. To 
remove the causes of poverty is a job which cannot in the 
smallest degree be dodged or glossed over. It cannot be 
met by smart sayings; it must be met only by work. 

And the tendency is to lose the perspective upon our 
work and think that we may somehow escape from it. But 
work is the essential. Without it there is nothing. Work 
determines a man’s place in the world; it indicates the cali- 
bre of his mind and character and expresses the measure 
of his usefulness to his fellow men. 

The only justification for education is that it fits a man 
for work — directly for the special work which he plans to 
do or indirectly by tempering and edging the tools of his 
intellectual equipment. The separation of education from 
work is now recognized as a false step. The white collar 
is ceasing to be the badge of intelligence. The theory that 
education has as its proper end the providing of a detour 
around work is no longer tenable. The world needs leaders* 

so* 
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and the first qualification of a leader is the ability him* 
self to do whatever he may require to be done by his com- 
mand. The world has more than enough clerks who record 
other men’s work. The need is for workers, not only to work 
at the job to which they are set, but to work at work itself 
— at wages, finance, distribution, and the rest of the great 
problem. Everything, it is said, ought to be easy. Work 
that amounts to anything will never be easy. The hardest 
work we do is also the most important thing we do — ^the 
work of thinking. The higher one goes in the scale of 
responsibility, the harder the job becomes. The work of 
thinking cannot be delegated. 

Ease has its place. Every man who works hard ought to 
have sufficient leisure. No one deserves ease — ^indeed, no 
one can appreciate ease — except the one who works. 

But it will never be possible to import comfortable and 
upholstered ease into work. Easy work is a contradiction 
in terms. Some work is needlessly hard, but that is because 
not enough thought has been put into it by the manager 
who planned it. It can be eased by proper management. 
Every device ought to be procured to leave a man free to 
do a man’s work. Flesh and blood should not be made to 
bear burdens that steel can bear. But even when the best 
is done, work still remains work, and any man who puts 
himself into his job will feel that it is work. It is this which 
causes him to appreciate leisure. 

Through work may come the escape from pure material- 
ism. There are indications of that already. 

Because the original motive which bound man to labour 
was the need for physical sustenance, it has been assumed 
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that this constitutes the only meaning which labour can 
have for man. There comes a time, however, when the nor- 
mal sense of acquisitiveness is satisfied and individuals 
begin to ask what progress is worth, and what it all means. 
This challenge arises most readily in American life. For 
here we have the tradition of work, in contrast to the tradi- 
tion of acquiring a fortune in order to retire from work. 
We feel here that work is so large a part of a man’s life 
that he cannot relinquish it without at the same time rehn- 
quishing a part of his life. 

When the work happens to be, as in America, highly 
profitable and surrounded by an atmosphere of plenty in 
every field — ^plenty of material, plenty of jobs, plenty of 
wages, plenty of business, plenty of capital, and plenty of 
profits — ^in short all that of which impoverished men think 
they would never grow tired, it is not strange to see stag- 
nation occur, which is first of all, perhaps, a stagnation of 
interest. Let us put it this way: Why all the rush and ac- 
tivity? Answer; to keep the wheels turning. Why all these 
wheels turning? Answer: to keep business going. Now, 
unless the answer is that we are serving life and deepening 
experience, there is no answer at all. Stagnation of in- 
terest comes when we fail to see where work and business 
actually serve life. 

For there are two things of which men grow weary in the 
material sphere — ^meaningless poverty and meaningless 
prosperity. It is simply that a dominant condition at either 
extreme of the scale of goods becomes tiresome unless some- 
thing else is added to it. The fact is that both poverty and 
plutocracy are insufferably dull. 
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Sometimes the people simply grow tired of merely being 
busy and prosperous, for even business and prosperity lose 
their savour if they are nothing more than what we usually 
mean by these terms. The economist has never taken into 
account the possibility of people growing tired of mere 
business and mere prosperity. 

The phenomenon of stagnation amid plenty has been 
growing. We are learning that the game of business will 
not play itself, that the players of business will not keep 
playing when their interest flags, that it seems to be a law 
that interest flags in proportion to the lowness of the pur- 
poses involved. Selfishness is the least sustaining interest 
in the world. As a motive power for continuous effort and 
increasingly refined effort it fails miserably. 

Above a certain grade of income, money alone will not 
draw out a man’s best work. The opposite of this is not 
true. That is to say, there are no stages in which money 
may be disregarded as a reward for work, or at least it can- 
not be disregarded by the one who directs the work and 
profits by it. The substitute for money as a reward for 
work will not be found in the provision of toys and childish 
games masquerading as incentives and usually designed 
to take the worker’s mind off the fact that he is getting less 
money for his work than he ought to be getting. And 
neither will the substitute be found in creating some kind 
of an atmosphere of amiability and good-fellowship, 
which has as its end the pretending that work is not 
work. 

It will be, as I see it, the duty of the leaders to work un- 
ceasingly, finding their satisfaction in their work and, 
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when, if ever, the times comes that they do not find satis- 
faction, then at once to retire and give way to those who do 
find satisfaction. But all of this is in the future. It is a 
pleasant sign that money is becoming less than the best 
incentive in certain grades of work, but it is not yet time 
to decide that money and the things which money buys are 
not incentives. That would not be true. The world still 
wants money, and it is going to continue that want until 
it is completely surfeited. We gain nothing by a solemn 
wagging of heads and spinning of theories. We can theorize 
only by assuming that things will always remain as they 
are — ^that all the tendencies which we note will be intensi- 
fied. That is never the case. Our aflPairs in the future are 
boimd to be shaped as they have been in the past by forces 
of which we to-day know nothing. 

Take a simple illustration. Many years ago, before the 
coming of the automobile, there was a great agitation in 
this country about the necessity for building new roads 
because at that time most of our roads were very bad in- 
deed. The roads of Europe were very generally held up to 
us as an example of what we should have here. It was not 
recognized at all that conditions here were very different 
from those in Europe, that the railroad was then our best 
method of transportation, and that moving goods over even 
the best of roads by horses was quite too slow for our needs. 
The road enthusiasts insisted that we must have new high- 
ways, and they had some very ingenious plans of finance. 
But they did not make any progress, for they could not get 
the people interested. It is very lucky that they could not, 
for then we should have had the country cut up with a net- 
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work of roads quite unsuited to a method of transportation 
which was at the time unknown. 

To-day we have a farming problem. It is being handled 
on the supposition that things will always remain as they 
are. There are suggestions of subsidizing the farmer with 
public funds. There are suggestions of making the whole 
matter turn on methods of marketing. There are sugges- 
tions of restricting the crops and using artificial tariff 
methods to keep an unnatural price level. All these plans 
are founded on the assumption that things are going to 
remain as they are — ^that the conditions of the world as they 
affect farming are fixed. 

What is happening? In a few years, instead of finding 
means to stop the flow of grain into our country, we shall 
be calling upon the world for greater importation. The 
present solutions of marketing plans and financial aids 
will be swept away as the stagecoach disappeared before 
the railways. Agriculture is now becoming the basis of the 
new chemical era. What we have thus far done with coal 
tar we shall soon be doing with cellulose. The farms will 
be linked up with great industries, and a greater produc- 
tion and importation than we have dreamed will be 
necessary. 

There will sometime be a solution of the money prob- 
lem — though no one now sees just how it will come. But 
it must come. The very pressure of real wealth on the signs 
of wealth — ^that is, on money — ^will reform the money sys- 
tem into something bigger and more useful. The enemy of 
money is wealth, and wealth is gaining the ascendance over 
money. 
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On none of these points do we know enough to take 
action. Our present course is that ordained by experience, 
and the most useful thing that any of us can do is to put 
the results of our daily experience into our day’s work. 
For then and only then can we be sure that we are really 
progressing. 

MANKIND PASSES FROM THE ODD TO THE NETT ON A HUMAN 
BRIDOE FORMED BY THOSE WHO LABOUR IN THE 

THREE PRINCIPAL ARTS AGRICULTURE 

MANUFACTURE TRANSPORTATION 


THE END 









